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LiGBT Railways postulate greater facilities for promotion, cheaper 
construction, Bimpler working, and more lenient conditions generally 
tlian are applied to ordinary or standard railivaya; but, as pointed 
out in Chapter I., light and standard railways only differ from oaolt 
otber in degree, and no sharp lino can be drawn between them. Wo 
are all feeling our way in the matter of light railways, and the treat- 
ment of a subject which is more or less unformed and undefined 
presents peculiar diHiculties. Tlio lata Nt Corrie L. Thompson's 
Calalogiie of Doohe, Reports, Papers, and Articles relating to IJglit 
J{ailtca]/«, 1899, was a most useful guide to a literature which ia 
nocessarily scattered and incomplete. To sift this information, and 
to collect and arrange useful matter in a convenient and readable 
form was the result I aimed at. 

In Chapter II. I have tried to give the general reader some idea of 
the principles which govern the class! H cation of goods and the appli- 
cation of rates. Passenger fares may vary directly as the mileage, 
but not, as a rule, goods rates. Of all the factors which affect the 
cost of goods service, distance is often the least important, It will 
usually pay a railway better to carry properly packed foreign produce 
Hftht through from port to market than small homo consignments 
picked up at intermediate stations. Not only, however, is it 
Renorally impracticable to lower local rates to the level of import 
ralos, but attempts to satisfy the home producer by raising the import 
rales have sometimes merely resulted in forcing the foreign produce 
to find a cheaper way lo the market by sea. The British agri- 
culturist's ultimate remedy lies, not in requiring the raCways to 
" boycott " the foreigner, but in adopting better methods of packing, 
in combining to make up larger consignments, and in the development 
of light railways under the Act of 1896. ^Mjy-as Mr W. M. 
Acworth once asked— if light railways are useful to foreign farmers, 
must they be useless to English farmers 1 In the writing of this 



chapter I am indebtod to Aeworlh's The RaSwayt and tli»% 
to Grierwm'd Raihcay Ilaies, to HaJley's Railroo'I Transported 
to a course of Uiree lectures on Railway Management (01 
Bengal Secretariat Press, 1896) delivered at the Sibpur Enginoa 
Colieye by S. Finney, -Manager {under wliom I held tlio post of 
Deputy Manager) of the Eastern Bengal State Kaiiway, 

What other European countries have done towarda tlie development 
of light railways has been briefly described in Chapters III. -VI. No 
system, in regard to its organization and results, offers to those 
interested in light railways so instructive a field for study as that 
of Belgian Light Railways. TJiey owe their development to the* 
foundation in 18S5 — witk Ike exprent object of enabling ayricidtui-isU 
in compete teifh foreign producer* — of the National Society of Local 
KaihvBys, which holds tbo monopoly of light railway concessions, 
determines the contributions of the Slate, provinces, communes, and 
jirivate individuals (a small proportion), and distributes the proRts. 
Under the Act of 189G wo have, at last, secured equal facilities and 
as simplified a procedure ; but, as our Light Kaiiway Commissioners 
simply deal with applications made to them for an order authorizing a 
light railway, State aid is practically unknown, financial assistanco 
from local authorities is seldom sought, and private enterprise is still 
tlio mainspring, A close parallel has been traced in some detail 
between the cost of Belgian Light Railways and light lines on tlie 
same (metre) gauge in India. In France the direct control of the 
light railways is placed in the hands of the Prefects, and the tendency 
is for the departments to construct the lines and to lease the working 
of them. Tills raises the question of a traffic formula wliich shall 
induce the lessee to work the light railway in the interests of the 
public, by making the amount of bis subsidy depend upon his doing 
so. The Belgian and Noblemaire'a formulae, Considtre'a formula, and 
Colson's modi It cation of it come under brief review. The consideration | 
of these and of MM. Considi-re's and Colson's controversy c 
ujaims which light railways have, not only upon local hut upon 
national support, as well as upon the most generous treatment by the 
main lines which they feed, cannot ho without interest, and evea 
practical value, to oil who are interested in the light-railway question. 
The development of Italian tramways (which are— as in Belgium, 
France, and Holland — light railways on roads) shows that it is far 
more effective, in the long-run, to offer private enterprise a fair field, 
unhampered by harassing restrictions, than to afford direct pecuniary ' 
absistancc in the form of Government sulisidies. In Prussia the pro- 



vnicial and district autlioritieo, but not the Central Government, may 
support the undertakings of other local bodies or of private persons. 
Ugiit railways on roada are far more frequent on tlie Continent than 
they aro likely to bo in England. 

lu our Colonies and in the United Stntes, uniform adherence to a 
standard of perfection has not been required, and, consequently, the 
neces^ty of making liglit railways a distinct class seldom arises. Aa 
will be seen in Chnpler VII,, these countries offer suggestive exampleH 
of the cheap construction of pioneer lines in undevelDpod districts. 

Facililiea for the acquisition of land, and the early recognition of 
light-railway principles, wherever the utmost economy was essential, 
have already added a considerable miJeage to our Indian railway system 
(Chapter VIII.). The "Braucli Line Terms of 1896" and the near 
prospect of a stable excliange should attract British capital to the de- 
velopment of light railways in India. 

Unlike England and Scotland, Ireland (Chapter IX.) is no stranger 
to State aid ; and, apart from mere Hgures, the construction of light 
twiways with State assistance has been a great boon to poor and re- 
mote districts. The Irish Act of 1896 is in line with the English 
Act of the same year. 

Chapter X. devotes a brief space to traction engines, road locomo- 
tives, and other means of road transport which offer themselves aa 
possible alternatives to light railways in certain cbbcs ; and their recent 
relief from certain disabilities which restricted their use has been 
described, 

Tlie interpretation of the Light Kail ways Act of 1896 is dealt with 
in Chapter XI. 

The notion that a light railway must be a narrow.gauge railwoy is 
far too common. Light axle-loada and low speeds, not gauge, are the 
lirst conditions of chea|> conatructioii and economical working. Gauge - 
ia quite a secondary factor, the effect of which is very often ex- 
i^gerated by the advocates of narrow gauges. Its influence on the 
cost of different items of expenditure is discussed in Chapter XII. 
Unlecs Uiero aro very special reasons to the contrary, light railways 
in England — short in length and making contact with the main lines 
— should be on the i ft. 8J in. gauge. It is many years too lata 
to wish that in India 4 ft. SJ iu. were the standard gauge, with 
the 2 ft. 6 in. gauge to fall back upon for those light railways which 
uould not or need not make physical connection with the main lines 
in order to carry standard-gauge goods stock. All tlie tcorld ou«- 
there ouijht to he iico guttijes onJ'j, the 4//. 8J in. ami Ike 2 ft. 6 in. 



Chapter XIII. on "Construction and Workii 
" Locomotives and Kolling-ljtock " (and this explanation applies to tho 
other chapters also) were not designed to form jiortiona of a technical 
text-book on " Light Railways," That would necessarily include so 
much information regarding the construction, equipment, and work- 
ing of ordinary, as well as of light railways — information regarding 
which is within the knowledge of railway engineers and within the 
reach of all — that I have simply endeavoured in those chapters to 
suggest or to recall the various details which admit of simpler and 
more economical treatment in tlio case of light railways. In no 
branch of expenditure is there more scope for economy in working than 
in the organization of the revenue staff — ^by employing cheaper ser- 
vants than would be required on ordinary railways, by making the 
duties of the subordinate staff interchangeiible, and by combining the 
supervision and administration of several departments under one head 
—and yet, in Chapter XIII., this important question is coniined to one 
(the concluding) paragraph. The conditions of light-railway working 
must vary so greatly that suggestions for reducing establishment 
charges are best sought and considered in connection with the particu- 
lar aystems where such economies have actually been applied {see Index 
- — "Economies in Conatuiction and Working"). 

More precise illuatrations of economical construction, equipment, 
and working are given in Chapter XV". (on " Light Railways iti 
England, Scotland, and Wales ''), which contains short studies of three 
light railways constructed before the Act^ — the Wisbech and Upwell 
Tramway, the Three Horse-Shoes and Benwick (Coods) Line, and the 
Eaaingwold Railway, Through the kindness of Col. G. F. O. Boughey, 
H.E., C.S.I, (ono of Her Majesty's Light Railway Commissioners), 
I have been able to bring my information regarding light railways 
which come under the Act of 1S96 as nearly up to date as 
possible. 

Finally, my thanks are due to the General Manager, Locomotive 
Superintendent, and Mr Sherlock of the Great Eastern Rmlway, to 
the Honorary Secretary of the Easingwold Railway, to Messrs 
John Fowler A Co., to Messrs Kitson & Co., to the Leeds Forgo Ca, 
to yii Everard R, Calthro]), to the representatives of the Colonics in, 
London, to Mr A. S. Jameson (Locomotive Superintendent,, E,B.S.R, 
India), and to many others, who have kindly placed information at 
my disposal. 

w. n. C. 

January 1899. 
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CHAPTEIl I. 
DISCUSSION OF THE TERM "LIGHT RAILWAYS." 

CosTENi's.— A precise deSaition diflicMlt— Relation of other tcrma — Staodnrd 
nllwavs — Narrow-BanHfl railways — Portable railways — Pioneer railways— Diu- 
classed Hnei^Feeder TinHS— Foreign terms — Tramwaya niid tramroads — Sir D. 
Fox's inlerpretation — Sir Joha Wolfe Barry'a descri(itlon— The term as generally 
understood— Restricted by; the Act of ISSB— Undefined by the Act of 1S96 — 
Differentiation not ■ practical difflcalty — Dilferences between iitandard and light 
lines in degree only — The same principles of rating, etc., applicable to both— 
Iroportaoce of light railways to agriculture — Road transport as an alternative. 

Sefinitioiu of Terms.— The subject of light railways may be com- 
{rared to a country which baa do tixed frontiers, oi to those Arctic 
lands whoae northern limits are BtUl unmapped. The reader'a first 
and natural demand for a definition of the term "light railways" 
must be frankly mot with the disappointing reply that a bard and 
fast definition, at once concise, exact, and comprehensive, is not forth- 
coming. 

It is not easy to determine the exact point of divergence of hght 
from ttandard raiUeayg. One is not necessarily divided from the 
other by the mere detail of gauge, for we may have a first-class railway, 
like the R^putana-Malwa in India, on the metre gauge, and a light 
line, like the Easingwold ia Yorkaliire, on the standard gauge. The 
terms light and narrmc-gauge railwai/s, therefore, are not interchange- 
able. That portable railways — such as Messrs John Fowler A Co. 
or the Uecauville Company supply — are light railways is obvious, but 
they represent a limited and extreme type. 

\or does the length or location of a line establish the difference 
between a light and a standard railway ; for a pioneer raihenij may 
extend for two or three hundred miles and occupy a main trade route 
^until the pressure of a growing ttaftic compels its replacement by a 
more substantial system — in a new or poor country, where the choice 
lies between a cheap light railway and none at all. In richer and 
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more proaperoue countriea, however, not only the main, but many of 
the branch and feteder railwayg, are already of the standard type ; and 
the development of light railways will take place later, servinp the 
remaining and less profitable districts and consistiog of comparatively 
sbort sections. Any branch of a great system, upon which the traffic 
is either insignificant or purely local, might be ducla^ed and worked 
as a light railway. Thus, in Holland, some of the great companies 
have had certain sections of their lines classed as local railways and 
brought under the lenient conditions of the law of 1878 ; and, although 
this is less likely to occur in England, we already have reason to con- 
clude that future branches and minor extensions of our great systems 
will frequently be made under the provisions of the Light Bailwaya 
Act of 1896. 

If we go abroad — as we must, in our study of the light railways 
question— we find the same merging and overlapping of terras, and a 
similar dilliculty in determining their precise limits and in suggesting 
English equivalents. Thus, the Belgian system of light railways 
consists of diemim de fer vieinaax, which are generally laid on district 
or parish roads, and may, perhaps, be called by us district railways. 
The French speak of ckemins de /er d'iniirH local or branch lines, as 
distinguished from clmmine de fer d'iidirSt general or through lines. 
Other terms are chemins defer affluents or feeder lines, diemirut defer 
secondaires or second-class lines, cliemins de fer d'ordre inferieur or 
third-class lines, chemina defer eemtomiquet or cheap lines, and tram- 
icai/n, a term which is very differently a])plied in one country and 
another. These lines may, or may not, be c/ifimins rfe fer a roie ^iroite 
or narrow-gauge railways, of any gauge less than the standard 4 ft. 
8i in., from 1 m. 20 cent. (3 ft. 6 in), first introduced in France in 
1865, to the more general 1 metre (3 ft, 3| in.) and smaller gauges, 
which are comparatively unfamiliar to us in England, but frequently 
adopted on the continent, in India, in our colonies and elsewhere, 
Trainn-framways entering a railway station will utilise the station linea 
to some extent, stopping on the main bne to discharge their passengers, 
but leaving the road clear as soon as possible, and starting from a 
special departure siding. These tram-trains or way-traina .slop at 
intermediate baiting-places as well as at regular stations on their line. 
What are known as frainx-lv'jerg, or omnibus-trains, run on the main 
lines of railway, are always light, and are often confined to one class 
of carriage. German terms met with are Haupthahnai or main lines, 
Senmdiirhahnen or secondary lines, NebenhiUmmi or branch lines, 
KletTthalinen or light lines, and LoeolbaJinen or local lines. 

The terms light railways and tramways are so differently understood 
in one country and another that, as will be especially noticed in regard 
to Italy, much of the available information concerning light lines 
appears to be hopelessly confused. In France a line becomes a tram- 
way if it is laid mainly on a public road. In Belgium it would still 
be called a railway. The English conception of a tramway is a line 
of rails sunk to the level of the street or road, so that ordinary traffic 
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may ose the way except when trams are passing ; it implies, in fact, 
joint And not exclusive occupation of the tipace covered by the tramway. 
Accordingly, the space between the rail?, ob well as outride of them, 
is supposed to be paved or coneolidated tlush with the head of the rul, 
which is grooved to take the flange of the tram wheels. Such a con- 
struction of way is provided for in the Tramways Act of 1870, but it 
is not invariably carried out. The "Wisbech and Upwell Tramway, 
for example, although laid on the side of a public road, has, with one 
euperfinoua exception, all the appearance of an ordinary railway. The 
rail, of the Yignoles or flat-footed pattern, has a check-rail bolted to it, 
go that, as originally intended, the road might be made up flush with 
the head of the rail. But the road is not so made up because the 
toad authorities did not, after all, insist upon it, and the check-rail 
remains redundant, for the track is ballasted with stone or gravel in 
the usual way. The hue looks like an ordinary railway, but it ia 
officially classed as a tramway. This tramway — built, worked, and 
owned by the Great Eastern Railway Company— might this year have 
been built under the Light Bail ways Act of 1896 instead of the Tram- 
ways Act of 1870. Two further distinctions between railways and 
tramways are generally recognised ; the latter pick up and set down 
passengers by the wayside, and they are not, as a rule, supposed to 
carry goods. 

In regard to tramways it may be mentioned that in 1889 the Inter- 
national Railway Congress, assembled at Paris, resolved to abandon 
the application of the term " steam- tram ways " (Iramteai/s a vapeur) 
to railways on roads. Town and suburban lines, worked by horses or 
Other motive power, might be described as tramways; hut the term 
cheap or light lulways {cheming de Jer kommiiques) should be substi- 
tuted for sbeam-tramways in the case of all lines of rails laid wholly 
or partly upon roads, and designed to connect different centres of 
population. This agrees with our restricted use of the term " tram- 
ways." When the average Englishman talks of tramways, he means 
town and suburban tramways, as distinguished from " tramroads." 

Tramroads are only dealt with in a Standing Order of the Houses of 
Parliament. Tramways are dealt with in the Act of 1870 [33&31 
Vict, cap, 78], and require a Confirming Act, even where no compulsory 
powers of taking land are demanded. Until the Light Railways Act 
of 1696 was passed, the law specially affecting the construction and 
working of light railways was mainly contained in the Railway Con- 
struction Facilities Act, 1864 [17 & 28 Vict. cap. 121], and the Regu- 
lation of Railways Act, 1868 [31 & 32 Vict. cap. 119, Part V.] 

Sir Douglas Fox,* more than thirty years ago, understood by light 
railways " such as, either being branches from existing trunk-lines or 
being intended for districts requiring the development of their traffic, 
«hoald be constructed in a thoroughly substantial and durable manner, 
«qaal in their details as to quality to the best lines, hut with every 

• "Light RjiUwaja in Norway, India, and Qneenslaiid," Min. Ftoc hut, 
C.S., rrf. Kivi., 1668-87. , 



I 
I 



4 LIGHT RAILWAYS AT HOME AND ABROAD. 

part made only of such atrength as to carry loads represented \ 
rule that no pair of wheels should be allowed to have more than six 
tons upon it. This vould enable those lines to carry the rolling-stock 
of all other railways of similar gauge, with the exception only of the 
locomotives," He instanced the railway system of Norway as an 
example, being " on the light principle, and of the 3 ft, 6 in. gauge." 
Above high-water level the auporstruoture of the bridges (including 
the Warren trusses) was of timber; the station buildings were of 
timber ; the rails weighed 37 to 40 lbs. per yard ; the sleepers, laid 
2 ft. 6 in. apart, centre to centre, were of creosoted pine, with tha 
round side up, and adzed to increase the bearing surface ; and the 
cost was £6000 per mile. 

Although Sir Douglas Fox's description referred particularly to the 
light railways about which he was writing, it applies very fairly to 
vhat we mean by light railways at the present moment. His defini- 
tion is essentially an engineer's, and ceases with the construction of a 
comparatively cheap line, hut economy of working is, of course, im- 
plied. Although the example quoted is of a narrow-gauge line, his 
definition is independent of any limitation in that respect ; while his 
careful provision for the use of rolling-stock belonging to heavier lines- 
absolutely demands continuity of gauge. The scope of his definition 
would hkve been wider if be had abstained from prescribing a 
maximum axle- load. 

Apart from the detail of gauge — in regard to which his opinions ars 
very decided — Sir John Wolfe Barry's presidential address* to tho 
members of the Institution of Civil Engineers, on the 3rd of Novem- 
ber 1896, contains a freer description of what English hght railways 
should be generally. "So far as works are concerned," said the 
President, " a light railway should be similar, but slightly superior, to 
the temporary or service lines made by contractors in constructing tho 
ordinary standard lines. The rails, sleepers, and ballast should merely 
be adequate for a limited weight upon the wheels of a suitable loco- 
motive, which need not be heavier for the wider gauge, w-hile the 
earth works may be light, as the gradients fur moderate loads may be 
steep. Bridges over and under roads will be in most cases unneces- 
sary, and Board of Trade safety appliances should he greatly simplified, 
but the gauge should be unbroken at the point of contact." 

Ration between Light EailwayB and Standard Lines.— A light 
railway, then, in regard to length and location, may occupy, as a 
t<'mporftry or pioneer line, an extensive main route capable of future 
development ; or it may form a short feeder to an existing system ; 
or it may complete minor connections ; or it may be a purely local 
and independent line of short length. It may l)e laid on a road, 
if land outside is costly, and the width, grades, and bends of tha 
road are suitable. It may be of aUndard or less gauge, according to 
drcumatauces. But, economy being essential, we shall expect to &nd 

• m«. Proe. Intl. C.E., vol. cxtvii, of 1897. 
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A single line, a lighter rail, slower speeds, lighter axlo-loads, and — in 
r^ard to staff, brakes, block- working, rood crossings, signalling, 
interlocking, station arrangements, etc. — leas stringent require- 
ments than are demanded on standard railways. In addition to 
exceptional economy in construction and in working, we shall require 
a cheaper and simpler legal and parliamentary procedure than that 
prescribed for standard railways, facilities of promotion, cheap land, 
and assistance — possibly financial — from individuals, from local bodies, 
and, in special cases, from the State. 

The term " light railways " is first used officially, and its application 
is in two particulars limited, in the Regulation of Railways Act, 1868 
[31 & 32 Vicl. cap. 119], which restricte the axle-load to eight tons and 
the speed to twenty-five miles an hour. The Light Railways Art, 
1896 [59 & 60 Vict. cap. 48], does not commit itseU to details of this 
sort. It very prudently and properly leaves it to the Commisaionei's 
and to the Board of Trade to decide the claims of each project, as it 
comes before them, to be dealt with under that Act. 

A complete definition, covering all the ground, if not impossible, 
would be too complicated for ready apphcation to every case; a 
partial definition would frequently be misleading. While, however, 
we lack a definition at once concise, exact, and comprehensive of the 
term " light railways," the Commissioners and the public are well able 
to form a very fair opinion dd the claims of any proposed line — taking 
into account its objects, its posii-ion, its construction, its equipment, 
the nature and exteat of its traffic, and its working economies — to be 
considered and treated as such. In the differentiation of light rail- 
ways from standard railways, therefore, there appears to be no uUi- 
tnate difiiciilty ; and to their practical association there should he no 
serious obstacle. 

We may say, roughly, that a light railway might be (t) absolutely 
local and independent m its entertainment of traffic, or (3) contribu- 
tivo to an existing main line, or (3) competitive with a main line. If 
the first condition obtains, no main line has any direct concern with 
the light railway ; if the second, the main line should encourage the 
branch in the most generous manner; and the third condition should 
never be allowed to take effect— in fact, we may safely assume that 
the Commiseioners will never permit the Act to he applied to the 
pr^udice of an existing standard railway. 

As the differences between a standard and a light railway are nnt 
in kind but in degree, and both are intended to discharge identically 
the same functions, light railways will have to be worked, not as 
Iwnevolent institutions, but on the same business principles as stand- 
ard railways. Light railways have been called tor mainly in the 
agricultural interest. It is hoped that they will place the British 
producer on at least equal terms with his foreign competitor. Their 
enccees will largely depend upon his intelligent co-operation, and 
also upon their being allowed a very tree hand in the fixing of 
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The next chapter will be devoted to a brief consideration of the- 
principles which determine the application of rates, the relations of 
railways generally to agriculture, and the demand for light railways as 
feeders to tap the country districts. 

Other methods of transport, not on rails but on the ordinary surface 
of the public road — by means of road-locomotives, traction-engines, 
auto-motors, etc. — call for some notice, because they are often capable 
of performing the very services required of a proposed light railway, 
and later on, theref6re, a brief chapter will be devoted to them. 
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tolls — Equal mileage pnociple inaiipliaabls — Cost of HervJoe tndetcrmittable — 
Factors atrectiiig coat of serrice— Bates dependent on what the traffic can bear 
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^SoUcronp's statoment of the rule— GeneraJ classification of goods an illuatration 
of it — Dilferential rates — Qronp rates — GoTemment control of rates — B&ilwaj 
Commissian under Act of 1873^1iailwaT and Canal Gommiasion under Act of 
ISas — Provisions of the Act of 1S8S — Slalistical returns — Maximum rates — 
Undue preference — Competitive rates — Import rates and the British fanner — 
Kentish hopgrowers — Packiu}; produce — Recent reductions of rates for home pro- 
duce— Agricultural return i— Report iaaned in 18B7 by the Hojal Cooimisaion on 
Agriculture — Light railways required — Facilities alforded by the Light Railway! , 
Act. ISSfl. 

Development of TrafBc Boutes. — It has never been considered in 
England to be the biminess of the State to initiate, plan, and construct 
ttie roads and canals in nccordauce with a regular and comprehensive 
system, such as that which, in France, originated with Colbert and 
was perfected by Napoleon. Private enterprise has, from the first, 
determined the development of our internal communication a. 

English roads seldom followed the best ahgnment, and were often 
steeply graded, Theae defects render them peculiarly unsuitable, in 
many instances, for the laying of light railways iipon them. The 
fault did not necessarily lie with the surveyor, for his choice of route 
woa limited by the uecesaity of skirting the boundaries of fields and 
estates belonging to landowners whose privileges would not yield to 
public interests. The conala, however, offered so efficient a means of 
communication, and commnnded snoh powerful influence, that they 
constantly presented the most formidable opposition to the introduction 
and development of railways. But time brings its revenges, and the 
position Wijs exactly reversed when the Manchester Ship Canal came 
to be made. 

The most striking features of modern railways are the running of 
vehicles with flanged wheels upon two steel rails, and the haulage of 
trains, consisting of such vehicles, by steam locomotives. More than 
220 years ago coal wagons were drawn on timber rails by horses. A, 
century later iron raiU, nailed on wooden sleepers, were laid at the 
Slieffield colliery. In course of time, plate rails of cast-iron were 
replaced by edge rails of malleable iron, and the ivhoela were flanged. 
The history of modem railways has been dated from the construction , 
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of a line between Wandsworth and Croydon, which was sanctioned in 
1801, to be worked by horse traction.* Then foUowed Huskisson's 
dedaive defeat of the canal opposition, the sanction of the Liverpool 
and Manchester Railway in 1 820, and the completion of the Stockton 
and Darlington line in 1825. But the moat important starting-point 
of modern railway'progressmustbe referred to theaucceas of Stephen- 
son's locomotive, the " Rocket," — with its blast-pipe, tnulti-tnbular 
boiler, and springs, — in 1829. The contrast between Stephenson's 
engine and the modern locomotive, in regard to power, weight, and 
speed, ia, indeed, sufficiently striking ; but it is possible that we are 
about to make a still more startling development by the subetitution 
of electricity for steam as the motive power. And while, in light rail- 
way work, we revert to rails and axle-loada h'ghter than those that 
prevailed in early days, it is not unlikely that we shall discover in so 
modern a motive-power as electricity the beat and cheapest for our 
purpose under certain conditions. 

Comparing our modern steam engine wth that ot sixty years ago, 
we find that, with a steam genera ting surface three times as great, 
and nearly four times the aleara-pressnre, its power is ten-fold greater. 
Increasing axle-loads and higher speeds have required the adoption 
of heavier rails, and these have for many years been made of steel 
instead ot iron. English passengers accept the speed, comfort, and 
safety with which they travel as a matter of course. The rapid 
succession of fast trains is due to the laying of double lines and the 
perfection of the block system. Safety apphances have been multi- 
plied almost to excess. The development of through routes has 
been remarkable. In all the advantages of modern travelling the 
third-class passenger shares, for his paying value has long been 
recognised. It is now not merely economical, hut almost fashionable, 
to travel third-class, and third-class accommodation is provided on 
nearly every train. The convenience and speed of the goods service are 
still more notable. Terminal facilities have been so perfected that the 
conveyance of goods is almost literally from the door of the producer 
to that of the consumer ; and in regard to collecting, loading, unload- 
ing, delivery and other aervicea connected with the despatch of goods, 
English arrangements are far ahead oJ those which prevail elsewhere. 
In order to bring our appreciation of railways in the United King- 
dom as nearly as possible up to date, the following flgures may be 
quoted from the Itaihray Returns for 1896: — 
Capital- 
Ordinary, . - . . £380,073,903 
Total, .... 1,029,475,335 



Length of line open- 
Double or more 
Single, 

• Hadley' 


noilroad.Tramportalion 


V 

u 


11,589 miles 
9,688 „ 


21,277 miles 


e. 
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Receipts — 



Passenger, . 

Goods, 

Miscellaneous, 


£39,120,865 
46,175,335 
4,822,922 


Total, 
Working expenditure. 


£90,119,122 
60,192,424 


Net earnings, 

Locomotive^ii, . . . 
Carriages, wagons, trucks, &c., 


£39,926,698 

18,956 
692,764 



In Messrs R. Giffen and F. J. S. Hopwood's Report ♦ to the Board 
of Trade, the following figures are given : — 

Percentage of net earnings on capital, . 3*88 

Dividend paid on ordinary capital, . 4*29 

Per train-mile — 

Receipts from traffic, . . . 57 •93d. 

Expenditure, exclusive of harbour, &c., 

expenses, .... 32'41d. 



Net earnings, 



25-52d. 



And the expenditure per train-mile is thus distributed : — 



Maintenance of way. 
Locomotive power. 
Rolling-stock, 
Traffic expenses, 
General charges. 
Rates and taxes. 
Government duty. 
Compensation — 

Personal injuries, 

Damage to goods. 
Legal and Parliamentary expenses. 
Miscellaneous, 



5-54d. 
8-81d. 
2-90d. 
10-56d 
l-48d. 
2-1 3d. 
0-19d. 

0-08d. 
0-18d. 
0-20d. 
0-34d. 



Total working expenditure per train-mile, 32 '4 Id. 



Conditions Begulating Traffic Bates.— Passenger fares in England 
-compare very favourably with those of other countries. A passenger 
in an ordinary American car may be charged an average of Id. per 
mile, in an English third-class carriage somewhat less ; but our first 

* Herapath's Railway Journal^ 29th October 1897. 
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aad second-class fares are higher than those which include the use of 
the American special cars. Continental fares, taken with their draw- 
backs and our advantages — e.<i,, our provision of third-class accommo- 
dation on almost every train, and allowance of 611 Iba. of luggage free of 
charge — are seldom, in the long run, lower than ours, while the barriers, 
formalities, and tedious methods of dealing with luggage, which ara 
suffered on Continental railways, would be intolerable in England. 
Indian fares are, of course, exceptionally low. A third-clasa fare of 
■ d. per mile is the highest that can be levied, and could only bft ■ 
levied, in a. country where the wages of the railway employ^ and of 1 
the ticket buyer are oxtremely low. Neither the wages nor the fares ' 
can bo compared with ours, for in India the neceasariea of life are 
cheap and the conditions are easy to the sative, however costly the 
former and ditlicult the latter may be to the EngH.'hman in India. 

With our passenger carriages, although they may be only 7J feet 
wide, as compared with 9 feet in America, we may well be content. 
The third-class passenger now-a-days is provided with roomy and 
comfortable compartments, and finds a dining car attached to long- 
journey trains. Our goods stock are more open to foreign, and 
especially to American, criticism. If wo have utterly discai^eil the . 
defunct stage-coach as a pattern for passenger carriages, our gooda \ 
wagons — these critics say — ^are still little better tlian the colliery ' 
trucks placed upon the earliest railways. Aa Indian standard-gauge 
covered wagon, taring only 7 tons 10 cwts., will tnke a load of 16 
tons 10 cwts., and an American freight car, weighing only 18,480 lbs., 
may have a capacity of 36,000 lbs., while an English truck may tarei 
tons 16 cwt., and not take more than an H-ton load. The dilference 
in stock is chiefly due to the difference in conditions. If Indian and 
American railways did not build for a higher ratio of paying to dead 
load, they would never bring their wheat to the English market. 
Full train-loads of full wagon-loads are of the first importance. Oa 
tiie contrary, short lead, hglit loads, and rapid transit are esBentially 
characteristic of Englisli goods traffic. Our wagons have to be moved 
about in yards and sidings by horse-power, and an S-ton truck is 
quite as much as a single horse can fairly manage. There is much 
to be said, therefore, for preferring S-ton stock, and 10 tons may b» 
regarded aa the extreme limit. As a matter of fact, the fiill capacity 
of a truck is seldom tested. The contents may be bulky, or it may not 
be convenient to put more than one consignment in the truck, so that I 
in either ca.'^e a mere fraction of the full load is frequently carried. J 
The division of receipts between one railway and another is based 
upon so low a minimum load as 1 ton. Economy of time rather 
than of load is the first degideralum. An express goods train may 
slip or pick up a wagon at a station, but it has no time to spare for 
dealing with mixed consignments in one wagon. Where a wholesale 
traffic in wheat, hog products, etc., is offered for haulage hundreds of 
miles from the interior to the port, full trains of fully-loaded wagone- 
— specially designed for a high percentage of paying to dead load-^ 
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are essential to economics! working. Sut in England the traffic is I 
largaly made up of email consignments of a high claas, manufuctured 1 
atticleu, mixed goods, &e., and speed and convenience are of n 
importance tlian economical loading. A few figures will show how ] 
diHorent the conditions of traffic in one country and another may be. I 
In England the goods receipts are only 5P2 per cent, of the whole, I 
the passenger receipts amounting to 43'4 per cent. ; yet no leas than [ 
619,081 vehicles are reqnireil for the conveyance of live stock, ] 
minerals and general merchandise, while 42,264 carriages are sufficient 1 
for the passengers. In India the goods receipts make up 60'6 per I 
cent, of the whole, as compared with 36'2 per cent, from passeng 
but 49,52i standard-gange and 37,424 metre-gauge vehicles are enc 
for the goods, while 7078 standard-gauge and 4903 metre-gauge I 
ouriages are required for the passengPTs. The conditions of traffic in | 
England demand a much larger proportion of goods rolling-stock. 

Comparison between goods rates in England and in other countries ] 
is atmosC impomible. The classification of passengers is simple enough ; ] 
in Sir James Allporl's words, they load and unload themselves ; and I 
it is convetiient to charge tbem on a mileage basis. The classiGcation ] 
of goods, on the other hand, is most complicated. English goods I 
rates generally include collection and delivery, so that comparisi 
with foreign rates, which do not include such services, would not only | 
be difficult but unsatisfactory and misleading ; and to express English I 
goods rates ns multiples of the mileage ia utterly impracticable. 

From the first the construction of each railway required a spt 
Act, and the new railway Acts were framed on very much the si 
lines OS canal Acts. Eailways were regarded merely as a new form 
of highway, upon which traders paying certain tolls would run their 
own trucks, just as the users of roads loaded their own wagons or 
users of canals carried their cargoes in their own barges. Railway 
charges accordingly took the form of tolls, and were so scheduled in 
the Acts. The supply of trucks- by the traders instead of by the 
railways still survives, and the theory of equal-mileage rates— or the 
application to the same kind of goods of the same charge per mile 
throughout, a theory natural to n system of tolls — is not yet wholly j 
dead, although traders must know that, of all the factors which affect j 
tlie cost of working, distance is generally the least important, 

The equal-mileage principle, if applied to rates, would favour 
short-distance traffic moat obviously and unfairly — for a charge 
depending on a short mileage could not possibly cover those expenses 
which are independent of distance — while it would bo absolutely pro- 
hibitive in its effect on the great bulk of bng-lead traffic. How large . 
a proportion of the total expenses, even in the latter case, may be i 
aasigned to terminals, is shown by Kir A. M. Wellington's statement 
that they account tor three-fifths of the whole rate of goods from ] 
Chicago to New York.* 

The equal-mileage basis of rating was thrown out by the Joint 1 
* Sailway Location, bj A. M. Wellington, p. 820. 
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CoDunittae of 1872 and by tlie Royal Commission of 1876 on 
ground that it "would prevent railway companies from lowering 
their fares and rates eo as lo compete with traffic by een, by canal, or 
liy a shorter or otherwise cheaper railway, and would thus deprive 
the public of the bene6t of competition, and the company of a legiti- 
mate source of traffic." It would, of course, be grossly unfair to the 
railways, but it was rejected in tlie interests of the public. 

Any endeavour to adopt octtml cost of service ns the basis of 
charge would bo disastrous to the development of busine-ss. For- 
tunately, the cost of service cannot be determined ; and, even if it 
could be determined, it conld not be applied ; and, even if it could bo 
applied, the great bulk of goods traffic could not pay it. No one 
could fairly distribute the exact share of movement, station, clerkage, 
terminals, maintenance, and other expenses, or of interest on capital, 
which each item of traffic should bear. 

Speed, bulk, risk, trouble, quantity, regularity of shipment, back- 
loading — all these are at least as patent factors in the cost of trans- 
portation OS mere distance ; and, in considering a rate, the experienced 
manager thinks of every detail. For all practical purposes he can 
reckon up the cost of hauling a train over a certain section. Ua 
may consider that 13d. a mile will about cover the cost of working a 
certain train (an Indian railway manager might put it at Es. 1 a 
mile) and thus decide whether it is worth his while to keep this 
train on or to take it off. What he wants is to increase his net 
revenue. If an expansion of business offers, which will increase hia 
gross earnings faster tlian it will increase his working expenses, he 
will bo inclined to undertake it. It may not pay its full share of the 
fixed charges — expenses which mtist ho incurred on the minimum of 
traffic, such as the irreducible permanent establishment and interest 
on capital^ — but, whatever it brings in, over and above the actual cost 
of movement and handling, is an addition to net revenue ; and " addi- 
tional traffic we have seen to be that on ^vhich railways grow rich." * 

Thus it is that — having discarded the " equal -mile ago " basis of 
rates, a survival of the "toll" system and absolutely destructive to 
long-lead tralfic, and the " cost of service " principle, depending on u 
unit which is variable, indeterminable, and inapplicable — we arrive 
nt the only practicable solution, "charging what the tralfic will bear." 
The rule was thus stated by M. Solacroup (director of the Orleans 
(Company of France) : — " In the matter of transport tariffs there is 
only one rule, viz., to ask of merchandise all it can pay ; any other 
principle is no principle." This, as has repeatedly been explained, 
does not mean charging more than the traffic can bear, nor does it 
mean lowering the rate after the ultimate expansion of traffic in s 
particular commodity has been secured. In the verj- early days of 
competition between railways and canals it was supposed that only 
goods requiring rapid conveyance would be able to bear charges high 
enough to pay interest on undertakings so costly as railways. Tha 
* Railvray LociUiati, by A. M. Wollington, p. 728. 



I 
I 
I 



ENGLISH RAILWAYS, RATES, AND FARMERS. 



13 



adaptability of railway rates to loW'class traffic was not immediately 
recognised. The prosperity of railways ih founded on the rulo of 
trade which aeeka for profit on even the most costly plant and 
machinery in quantity of output rather than in high prices, and the 
maximum traffic in any commodity ia obtained by lowering the rate . 
to n-hat the traffic will bear. 

The first application of tliis principle ia seen iii the "General 
ClBBsification of Goods," which is based partly upon the bulk and I 
other features, but mainly upon the va/ite of the goods. A few 
examples may be quoted. I 

UnlesB otherwise provided, the rate.i for goods in Classes 1 to 5 I 
include collection and delivery within the boundaries prescribed by , 
the companies at the various places. The rates do not include collec- 
tion or delivery of any article weighing more than three tons, nor of 
any article wbicb, by reason of its shape or dimenaious, cannot be ' 
conveniently and safely carted on a vehicle ordinarily used for general . 
merchandise, I 

The highest rates are applied to goods of Claaa 5, such as live ' 
poultry, furniture in cases, etc. ' 

E^^ in hampers or sieves (subject to a lower rate if booked at owner's 
risk), dead poultry, furniture in van bodies, etc., are assij^ned to Class 4. 
In Class 3 wo find eggs in boxes or orates, cotton goods in bales or 
boxes, milk, apricoU, cherries, raspberries, strawberries, etc. 

To Class 2 belong cherries, raspberries, a'lii strawberries in tubs for 
jams, etc. 

Hay, not compressed to a certain density, comes in Class 1 ; so do 
herrings, cod, hng, and — if determined by measurement — timber. 
Potatoes in casks, if in less than two-tott lots, are included in Class 1. 
But potatoes in casks in two-ton lots are more leniently treated in 
special Class C, and firms may sometimes obtain rebates on larger 
quantities. In this class, too, we find hay machine-pressed to a 
minimum of 2J long per truck, timber reckoned by actual machine 
weight, carrota, cabbages, wheat, vetches, oil-seeds, rice, oats, malt, 
fioui, beans, barley, and other grains. Glass C ia applicable to con- 
■ignments of two tons and upwards. 

Cla'»es B and A are applicable to consignments of four tons and 
upwards. , 

In Class B are included manure in bulk, common and fire-clay 
bricks, roofing tiles, mangel-warael in bulk for cattle, etc. 

Limestone in bulk, fire-clay, coke, coal, etc., are placed in Class A, 
and for these the lowest rates are quoted. An additional charge is 
made for the provision of wagons for Class A goods. 

Articles exceptional in bulk, length, or weight, or insecurely | 
packed, specie, bullion, gold or silver plate, precious stones, etc, are | 
carried by special arrangement. 

If the quoted rates include cartage, rebates are given for cartage 
done by the shipper. Concessions may also be granted in such I 
malteTS as warehouse rent, siding rent, demurrage, etc. ■ 



14 LIGHT RAILWAYS AT HOME AND ABROAD. 

To enable long-diataiice traffic to reach the marliet, difTerential 
rates may be applied, so that IIib charges shall increase much more 
slowly than the mileage. Thus, if the rate is cumulative, we may 
pay, for the carriage of 14 lbs. of fiirm and dairy produce, 6d, for any 
distance not exceeding 50 miles, 7d. for any distance not exceeding 
100 miles, and so on ; in which case we are charged 6d. for the first 
50 miles, and Id. for the next 50 miles. Telescopic rates of this sort 
do not overlap. But when a certain rate is charged per ton per mile 
for any distance not exceeding 100 miles, and a lower rate for any 
distance greater than 1 00 hut not exceeding 200 miles, and bo on^tha 
rate being on a graduated scale — the cost of carriage over a greater 
-distance may be less than that over a shorter distance. It is as if a 
tradesman's offer of " making a reduction on taking a quantity " took 
the form of charging a customer la. a-piece for 100 articles or 9d. 
a-piece for 120. To correct this overlapping, the rate might he raised 
forward by not charging less for the greater than for the shorter 
distance ; or the rate might be lowered bachcard — on what the 
Americans call the " short-haul " principle^the rule being that the 
charge for the leaser distance or weight shall not exceed the charge 
for the greater. In one case a forward, in the other case a backward, 
group rate is introduced. The latter is the differential rate generally 
apphed in India.* 

A group rate, however, as generally understood, ia a uniform rate 
applied to a number of places in the same district, situated at various 
distances from any point of destination or departure of merchandise. 
By thus grouping all the stations within a certain area, petty advan- 
tages of gsographical position are discounted, and the whole of a pro- 
ducing district ^within reasonable hmits— may be placed upon the 
same footing, to the great advantage of the public. 

Govenunent Control of Bates. — That the application of railway 
rates should ba subjected to some extent to control by higher 
authority will he admitted, but for very special reasons it would 
be grossly unjust if the exercise of this control prevented railways 
from earning a fair profit on their whole business. Their capital 
is not, like that of hankers or shopkeepers, transferable to some 
other sort of business, but is permanently sunk in the provision of 
one thing only — the means of transportation — which, if not bought, 
is useless for any other purpose, and, if bought, must he paid for 
at a proper price. On the other hand, it must be conceded that 
railways — the destroyers of local and physical monopolies — are 
themselves partial monopolists. The inevitable quotation may as 
well be made here as elsewliere, " Where combination is possible," 
said George Stephenson, "competition is impossible." Itate-cutting 
was abandoned as a weapon not merely murderous but suicidal in ita 
■etfect. i!j one means or another — by amalgamation, by combination, 
toy agreenienls to maintain rates, and by poohng the held, the traffic. 
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the joint earnings— competition has, it is ?aid, been so far killed that 
each railway commands certain routes, and holds, within a recognised 
area, a monopoly of transportation. This is trne in a measure, although 
the competition has mainly shifted from the field of rates to that of 
speed, convenience, and facilities of every kind, to the great advan- 
tef^ of the passenger and trader ; hut it is only true, and partially 
tnie, aa between one railway and another. Admitting, however, that 
nilways are partial monopolist!!, we must also acknowledge that, to 
a limited extent, they are public corporations. 

Mr A. B. Stickney (President of the Chicago Great Western 
Railway Company) observed* that a railwayi^ neither a private nor a 
pnblic cor[ioration, hut what be calls a r/iuvn'-public corporation. The 
power and duty of providing highways is exclusively and inalienably 
vested in the Sovereign or Government. This imphes the right and 
duty of the latter to control rates. Rates are not a quantum meruit 
for specific services, hut tolls, A toll is a tax. Therefore, railway 
rates are taxes, and all the rules applicable to the levy of taxes apply 
to the levy of railway tolls or rates. 

We shall venture to dissent from, nearly all these statements which 
are included in Mr Stickney's argument. It is not necessarily the 
business of the State to make highways ; a people like the English 
would rather have their highways made by private enterprise or local 
bodies. A railway is not a highway. Kates are a " quantum memit " 
for definite services rendered. Rates are not tolls, and, therefore, 
they are not taxes. With Mr Stickney's conclusion, however, thai it 
is the duty of a railway so to raise or lower rates as to produce the 
largest revenue, we readily agree. 

As providers of a public use, railways claim such rights as the 
compulsory ae<)uisition of land and other property. As private cor- 
poratioiis, they resent the interference of the State in the details of 
their business. Whichever position they take up, there are drawbacks 
as well OS privileges to be accepted. Mr Stickney's term^-^ium- 
pnblic corporations— is not inapt ; and there must be over such bodies 
some sort of controlling and arbitrative power exercised by Govern- 
ment, both in respect of rales and other matters. Such power was 
vested in the Railway Commissioners by the Act of 1673, and trans- 
ferred to the Railway and Canal Commissioners by the Act of 1888. 

The Railway Commissioners appointed under the Eegulation of 
RaQways Act of 1ST3 could compel rival railways to take joint action 
for the public convenience, make the companies dehrie their hability 
for damage or loss of goods iluring transit, enforce through rates, and 
ensure publicity of rates. The Commission was neither an executive 
body nor a court of law, but a technical tribunal. It might consider 
the complaint of a shipper on a question of discrimination in rates, or 
the demand of one company for tunnhig powers over the lines of 
another ; hut, if a point of law arose, the case had to be stated for 

* Bulletin of the International Bailvtay Cmgrtu, vol. i., July 1S66. 
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submission to a court of law. It lay with the ComraiBHionere, ho\r-^ 
ever, to decide whether the question at issue was one of fact merely, 
or one of law. 

By the Kailway and Canal Traffic Act, 1888 [51 & 52 Vict, 
cap. 25], the jurisdiction and powers of the Railway Comraiasionere 
were tranaferred to their aucceBsors, the Railway and Canal CommiB- 
sionera. This new Commission coDaiste of two appointed and three 
(for England, Scotland, and Ireland) ex-ogi'-in CommiBsionera. To 
them complaint may be made by certain local authoritiea, or by any 
associBtion of traders or freighters, or chamber of commerce or agri- 
culture, recognised by the Board of Trade. They may hear and 
determine questions of traffic facilities, undue preference, works fot 
public ac com moil ation, the legality of tolls, rates, or chargea, tha 
apportionment of expenses between a railway company and applicanto 
for worlts, etc. 

Part II. of the same Act requires every railway company to submit 
to the Board of Trade a reriaed classification of merchandise traffic, 
and B, revised schedule of maximum rates and charges applicable 
thereto. These must declare the nature and amounts of all terminal 
charges proposed to be made in respect o( each class of traffic ; and 
such terminal charges must he justified by " expenditure reasonably 
necessary." The classification and schedule, as determined by a Pro- 
visional Order of the Board of Trade, require confirmation by an 
Act of Parliament. Provisions are made for through traffic and 
through rates, and the apportionment of the latter. The burden of 
proving that a difference in rate or of treatment, as between one 
trader and another, is not an unJue preference is thrown on the rail- 
way company, but the Court or Commissioners must consider whether 
the difference in rate or treatment is necessary for the purpose of 
securing the traffic in the interests of the public. Group rates are 
expressly permitted, provided that they do not create an undue pre- 
ference and the distances ate not unreasonable. The Board of Trade-, 
may deal with complaints of unreasonable rates of charge, aud maj 
report to Parliament upon them. Railways must in their returns 
furnish such atatistics as the Board of Trade may require. Every 
company must allow any person to inspect the classification table, or 
buy copies, with the authorised schedule of maximnm charges. The 
railway must disintegrate a rate, if so required by any interested 
person, and distinguish the charge for conveyance from terminal or 
(lock charges. Rates are to be open for public inspection. 

Part III. applies similar provisions to canals; and Part IV. per- 
petuates the Act of 1873, and deals with miscellaneous matters. 

Of the questions referred to in the Act of 1S88, a few call for 
further remarks, e.f/., the statistics contained in the returns, the maxi- 
mum rates and charges, and undue preference. 

The Commissioners have not such a volume of statistics at their 
disposal as are demanded in other countries. English railway com- 
panies will tell you how many passengers and how many tons of goods 
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they carry, their gross receipts from passenger and goods tialBc, the 
tiain-mileage of each description, their working espeoses, net receipts, 
and quantity of rolling-stock. Such details are a practical expreGsion 
of the whole amount of business done. In the average cost of hauling 
a ton of goods or carrying a passenger one mile, in the average number 
of tons in a train, in the average load of a goods vehicle, and in 200 
similar items of statistics which afford the Government of India an 
opportunity of making comparisons between one railway and another, 
and supply it with data for criticism, English general managers take 
no interest wliatever. " You can always," said Mr Grierson, " get the 
average, anil work it out as a curious calculation, but I do not see 
how it would enable you to get more, profit, or to reduce your 
expenses, or to increase your trade." Tlie method of the railway 
manager is to deal with each case as it crops up, and this is more or 
leee true also of the Railway and Canal Commission, and of English 
railway legislation. Great Britain lias, says Professor Hadley,* 
"settled down on the policy of specific laws for specific troubles." 
There can be no better policy ; it is simple, pmctinal, and Anglo- 
Saxon. 

In discussing the Light Railways Act of 1896 later on, we shall 
DOtic« that it requires a provision to be inserted in the Order, fixing 
the maximum rates and charges for traffic. It lias often been said 
that the statutory maxima are so much higher than the existing 
charges that they are practically inoperative. The present Schedules 
probably are not so lenient, and in some cases the maxima may have 
th« effect of unduly forcing down the rates. 

The burden of proving tliat a difference in rate or treatment, as 
between one trader and another, is not undue preference is laid upon 
the railway. If a special rate is given to one trader, it must he given 
to all traders under the same conditions, but it cannot be condemned 
as preferential if it is the result of fair competition. We have seen in 
what way differential rates may be appUed to the relief of long-distance 
traffic. It is conceivable that special rates might be quoted on account 
of full train loads and full wagon loads, and that such rates would not 
constitute undue preference, if it could be shown that traffic thus 
offered was more conveniently and cheaply handled. When, however, 
it was proposed, at the session of the Joint Select Committee in 1891, 
to cany coal more cheaply when it was so offered. Sir George Findlay, 
Mr Frederick Harrison, Mr Henry Lambert, Sir Henry Oakley, and 
other experts, opposed the introduction of rates which they considered 
unduly preferential to the large consignor. There was the moral 
objection to a principle which, in its apphcation, would destroy the 
small traders and establish the monopoly of a few great traders. 
There was the economic objection that such consignments cost just as 
nucb as othera to work, conduct, and convey. And there was the 
practical objection, that nobody coidd say what M'as a wagon load or 

■ Sailroad Traiuporlalion, by Artliur T. Hadley, 
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a train load. Aa Lord Balfour of Burleigh observed, " it seems to us 
no more eaay to say wliat ate tbe contents of a truck, or what can be 
hauled in a train, than, to specify any quantity by saying that it is as 
big as a lump of chalk, or as loiif; as a piece of strinj;;, the conditions 
vary ao much." Differential rates are, however, quoted for consiftn- 
ments of certain goods offered in convenient quantities, such as 2-ton 
and 4-ton lots. 

Again, those who sweepingly assort that railways are monopolists 
cannot be aware of the extent to which water competition — by sea 
coast, by navijjable river, or by cana! — affects railway rates. These 
have to be lowered towards the canal rates at certain places, and fre- 
, quently give rise to complaints of undue preference. The railways 
are, however, held to be justified in quoting competitive rates at com- 
petitive points. Thus, a canal rate for grain of is. 6t.l. or 6s. might 
compel the Great "Western Railway to quote os. lOd. between Glou- 
cester and Birmingham, although the railway maintained a higher 
rate, say 69. 8d., between Cheltenham {a nearer but a non-competitive 
station) and Birmingham. 

Import Bates aiid the British Farmer. — But of all competitive 
rates, those most bitterly attacked — especially by the British agri- 
culturist — are the import rates which bring to our market grain, 
wool, cattle, poultry, meat, dairy produce, etc., from abroad. The 
railways push their way to the ports, establish their wharves, link 
themselves directly with the sea-borne trallic, and, by quoting lower 
rates tlian they offer to interiml traffic, secure the carriage of imports 
which, otherwise, would go to London by sea. 

Import rates are the natural result of competition and free trade. 
Railways can scarcely be called upon to adopt a protective tariff 
t^inst foreign produce, although they may be espected to meet the 
reasonable demands of the English agriculturist. He cannot fairly 
describe such import rates as jx'cmiit against home production, and it 
behoves him to consider, not only whether the rates are justifiable, 
but whether it would really do him any good, or merely do the rail- 
way harm, to minimise such rates. On this point Hie Itineg of the 
4th of Fobntory 1896 offers some significant remarks, which deserve' 
quotation : — 

"Sometime ago the Kentish hop-growers represented that they 
were being seriously prejudiced by the impottotion of foreign hops, 
and asked if nothing could be done in their interests. The compiany 
accordingly adopted the extreme coiir.se of refusing to carry any foreign 
hops whatever. But the foreigners met this by arranging to send 
their hops all the way to London by water; and they found, much 
to their satisfaction, that they could do so cheaper than when they 
had to pay full railway rates from the coast to London. The result 
was that the foreigner became a stronger competitor in the London 
market than he had been before. The Kentish growers sent no larger 
supplies than they had done previously, and the South-Eastem Rail- 
way Company found that they had sacrificed an important item in 



J 



ENGLISH RAILWAYS, RATES, AND FARMERS. 



19 



tbeir gooda traffic without doing good to any body except the very 
people tliey hnd intended to injure," 

It is not enough to reduce through rates and local rates to the same 
level. To " boycott *' foreign produce altogether is equally useless, 
nnce it will certainly find another, and possibly a cheaper, route by 
Boa. The fact is that the English fanner persists in bringing his 
" pig to market " — or whatever it may be— in the most troubleBome 
and irregular fashion. He may be radical enough to revolutionise 
rates, but be is terribly conacrvative in his methods of business. At 
any green-grocer's shop we con see how admirably and yet how simply 
and cheaply foreign fniit and vegetables are packed. The difference 
lies, as Mr Acworth* points out, between the English farmer's 
basket of eggs and the American car loads. 

English growers surely have every advantage on their side in the 
Ktipply of fruit, for the foreign producer has at least to face two rail- 
way jonmeys, a sea voyage, and the corresponding transhipments. 
Yet this ia what Mr 'Williamst has to say ; — 

" la the fnut busineEs proper packing is a prime essential ; and in 
tlus matter our people are, of course, far behind the foreigner. Mr 
G«arge Munro, of Covent Garden, stated, at the Crystal Palace Fruit 
Show in 1894, that English fruit-growers were getting worse instead 
of better. He also said — it aounds incredible, but Mr Munro is an 
authority — that, ' although wo have continuolly improved where there 
is no competition, we have degenerated to a great extent where there 
is, and have so far played into the foreigners' hands, who study the 
requirements of the trade, and try in every possible way to meet 

Again, while the Hampshire farmer — as Traii^ort I observes — 
consigns one or two hundredweights of meat, all hanging on hooks 
and demanding constant and special care, there may be in tjie very 
»ame train tons of French, Danish, or Canadian meat, each piece 
wrapped in its own canvas covering, and so well able to take care of 
itself. Then there are the English farmers' unwieldy masses of forage, 
taking twice the room of more neatly compressed foreign hay. The 
farmers must learn to pack their produce properly, orgsni/e their 
busineas, form local centres, and combine in making up large consign- 
ments. In short, " the interest of farmers will ultimately be best 
served by the concentration of produce and by its carriage in large 
quantities to the market salesman."^ 

In the meanwhile, farmers are being assisted by reduced rates even 
for small quantities of produce. Thus, we find that the Groat Western 
Railway will, at owner's risk, carry (not to a private individual, of 
course, but) to a market, a salesman, or a dealer, butter, cheese, cream, 
fiah, eggs, game, poultry, fruit, vegetables, meat, ete., in a 10 lbs. con- 

• The Jtailicaj/i and tht TTad*rs, by W. M. AoworLh. 

+ TiLt Fimigner in Uie FarniyiTd, by Ernest Edwin WilliamB. 

1 TrmimOTt, vol. vi., April 19, 18116, pji. 353-351. 
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signment, 100 miles for 6d., 200 milea for 8(1., and above 200 milas 
for 9d. If the consignment weighs more than 24 lbs, the charge is 
only jd. per lb. for 30 miles, ^d. for 50, |d. for 100, Id. for 300, and 
gd. for more than 200 miles. 

The Great Eastern Railway* was early in the field with a reduced 
charge of only 4d. for every 20 lbs. of farm produce and of Id. for 
every additional 5 Ihg. up to 60 lbs., including delivery within the 
UBual limits. These favourable rates were immediately compared with 
other existing rates, but it had to be remembered that the new rates 
would only apply where certain conditions were oompUed with: — (1) 
The produce had to be packa<l in boxes on sale at different stations, or 
similar ones. (2) The boxes were to be secured by nails, and not by 
rope or cord. (3) The produce would be conveyed at owner's risk 
and carriage prepaid. (4) The box should not weigh more than 60 
lbs. The conditions, in fact, were such as were already complied 
with by foreign producers, and such as made it possible for the rail- 
way companies to quote lower rates. 

The farmer's difficulty in obtaining payment for the boxes in which 
ho Bent his produce was pointcl out, and it was sug^tested that it 
could be overcome by the introduction of the " Value Payable Post " 
system, which is such a boon to India. 

About the eame time + the London and South-Western Railway 
introduced reduced rates from n on -competitive stations for fruit and 
vegetables in elates C and 1 and 2 of the general railway classifica- 
tion in smalt consignments of 1 cwt. and upwards, the rates including 
delivery by cart in London within tba usual boundaries. The reduc- 
tions generally amounted to as much as 20 to 30 per cent. Some 
excellent instructions were also issued by the goods manager. He 
pointed out tliat if the farmers were clearly told at what low rates 
large consignments would be conveyed, and if tlie senders would com- 
bine to concentrate their consignments, they would considerably re- 
duce the cost of transit and be able to place a far larger quantity of 
their produce on the London market, 

As an example, Mr Henry Rew (one of the Assistant Commissioners 
on Agriculture) reported Uiat a carrier was able to collect poultry 
from the different breeders in and around Heathheld in Sussex, to 
concentrate the produce, to consign it to London, pay the ordinary 
railway rates, deliver it in the market, and charge the poultry farmer 
only Id. per bird. In the face of this, how can it be said that English 
poultry is kept out of the market by the railway rates ? 

The London and North-Western had, so long ago as 1893, in their 
general revision of rates largely reduced their charges for the carriage 
of home-grown produce. In milk rates, the reduction was in many 
cases us much as one-third. The company's canvassers, in the course 
of their careful and wide enquiries, interviewed as many as a thousand 
farmers, and the following is a summary of their report [ :— 
• The Tiraa, November H, 189S. + Tlu Timet, December 24, 
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"(a) Number in favour of comHuatioa exceedingly few, and no 
apparent desire to alter present system of dealing witli their 

" {/') More tlutn one iialf of those seen nhoiFed absolute indifference 
in the matter, except that some have taken the opportunity to ask for 
lower Ates with present conditions. 

" (c) To a large extent the traffic is already provided for by low 
rates, as to which no complaint was made. 

" (rf) Much of the produce, as might be expected, is taken by road 
to the neighbouring market towns. 

" (e) A considerable part is bought by middlemen who visit the 
districts, and pay the railway charges, 

"(/) Generally, there does not appear to be any really 
acute depression in the farming industry in the London and 
North-'Weatem districts, and most of the farmers did not seem to 
look upon reduced railway rates as a cure for any depression there 
might be." 

In spite of rates alleged to be almost prohibitive there appeared to 
be a large and increasing home fresh-meat trattio from Scotland, 
Caroberland, Westmoreland, and other parts to the Jletropolis. 

As an instance of what intelligent combination and organised effort 
may effect, we may note that within a dozen years Denmark has in- 
creased her annual export of eggs to Great Britain from 60 to 200 
luillious, mainly through the agency of a Co-operative Association 
consistiug of 14,000 members, each one of whom is a producer. It 
includes 200 branches, which undertake the work of collecting, grad- 
ing, stamping, packing, and shipping. 

Whether the fault lies with the railway rates, with tlie farmer, or 
witli the lack of light railways, the English markets are more and 
more, year by year, flooded with fore-ign proiluce. A Royal Commis- 
sion on Agriculture was appointed by Mr Gladstone in 1S93. Tlie 
increase of foreign competition during the last twenty years, 
the consequent fall in prices, and the coat of production, are dealt 
within the Report, which was not issued until August 1897, The 
AfjrimliuTnl Returm for Great Britain, etc., for 1895, also afford 
ample information for gauging the depth of our agricultural 
depression. 

In twenty years (1875-1895) the loss of arable area has been 
2,137,000 acres. The reduction in wheat-growing— from 3.343,000 
to 1,418,000 acres — is mainly responsible for this. In twenty-live 
years (1866-70 to 1891-95) the price of wheat has declined from 
54a, 8d. to 278. 1 Id. per quarter. Most of our wheat comes from 
the United States (which cultivates 34,880,000 acres), Russia 
(32,860,000 acres), India (26,030,000 acres), and Argentina; wheat 
flour is exported to na from the United States mainly, but Canada, 
Anstria, and France also send us a good deal. The yields of wheat 
crop per acre vary considerably — 13 bushels in America, 11 in Russia, 
9 in India, 19i in France, and 26J in the United Kingdom. The 
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following figures will show how enormous our grain imports of all 
kinds are, and which countries supply most of it : — 



QcAKTiTiBS of ^Tieat, Wheat Flout, Barley, Oats, and Maize imported 

into the United Kingdom from, certain Countries in. 1894, 



Countries from which 
Exported. 


Wheat 
Grain. 


Whast 
Fionr. 


Barley. ' 0»ti. 


Haite. 


Total 


70,126,233 19,134,605 


evU. \ cwta. 
31,241,384 14,979,214 


cvta. 
36,305,043 




Argentin., . . 


1S,27S,I62 8,435 








AnatrUnTerritoriw, 


1,108,671 
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Chili, . . . 


1,764,012 


1,600 
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3,020,182 


14.167,873 
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Rasria, Northern, . 


52.277 


9,186 


282,567 


11,541,807 1 ... 
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Russia, Southern, , 


16,723,604 


24.215 


10,184,663 


015.099 S.648,116 


£ 


Turkey, 




... 


2.972,697 


954,311 




U.3.ot (A"'"""' 


16,773,828 


15,378,304 


7,605 


1 9,634,4S7 




Amm»-|p^j„^__ 


8,884,417 


647,183 


1,507,146 




36,676 


Aiutralia, 


3,661.276 


52,9/2 


... 






g IndU, Bengal, , 


2,828,616 


1,196,421 






779,406 


350,012 










L „ Bombay, . 


5,060,044 ' 10,579 









The rye imports, mainly from Russia, amounted to 1,009,226 cwts. 
Of 134,893 cwts. of buckwheat, France sent us more than half, and 
Russia about a quarter. Beans reach us from Egypt, Morocco, and 
Turkey, and peas from Canada, Russia, the United States, and India. 

Live cattle and live sheep are exported to us from the Uniti^d 
States, Canada, and Argentina. Of imported cattle the number 
received in the Metropolitan and Foreign Cattle Markets in lf*9rj was 
about the same as in 1875; of imported sheep the number was less 
than half. In 1895 we kept more cattle, more pigs, and fewer sheep 
than we did in 1875, but the difiTerenccs are not striking, and we may 
almost regard the home stock as stationary. Meanwhile, there has 
been a rapid increase of population, and the increased demand for 
meat has been met by the development of the frozen-carcase trade, 
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stortod in 1883. We imported 10,610,394 cwU. of dead meat iu 
1894, of wliich the United States sent na 6.136,597 cwta., New 
2eaUnd 1,003,318 cwts.. and Auetralia 977,788 ewts., Denmark, 
Ai^entina, Holland, and Canada also contributing. Fresli beef imports 
UDOunted to 2,10*,]l)4 cwts., of which the United States eupplied 
1,775,638 cwta., and Australia 301,896 cwts. Fresh mutton imports 
amounted to 2,295,066 cwts., New Zealand sending us 971,072 cwts,, 
Argentina 5a5,729 cwte., and Australia 468,430 cwts. Bacon and 
bams form a large proportion of the dead meat imported from the 
United States, which sent ns 2,561,203 cwts. out of 3,689,604 cwts. 
in 1894, while Denmark and Canada sent much smaller quantities. 

While the price of imported butter has been genorally maintained 
during the last ten years, being about £5 per cwt,, the quantity has 
increased between 1890 and 1895 by about 40 per cent., and more 
than i^* per cent, of it comes from Denmark. In 1895 we received 
2.825,682 cwts. of butter from abroad, and 1,109,325 cwts, of mar- 
garine, nearly all from Holland. 

The value of our imports of rabbits, poultry, game, eggs, and lard 
has increased from £4,522,673 in 1875 to £7,866,132 in 1895. The 
value of the egg imports touclies four millions sterling. Of 1,425,236 
thousands of eggs, more than one-fourth were supplied by Russia 
through Germany. Italy— through France — and Belgium were also 
large contributors. 

We imported 17,383,774 bushels of raw fruit in 1894. Spain 
sends us oranges ; Belgium, apples and pears ; France, apples, pears, 
plume, and cherries; the United States, apples; Italy, lemons and 
orsngee ; Holland, apples, pears, and plums ; and Canada, ap]>les. 
The value of raw vegetables imported in 1891—94 averaged 
£2,801,686. Of 2,703,803 cwts. of potatoes imported, the Channel 
Islands (and thie is not so unsatisfactory) sent us 1,139,542 cwts., 
France being also a large contributor. The extended cultivation of 
small fruit in Kent, Middlesex, and Worcestershire is encouraging, 
however, with the increased acreage oE market gardens in Great 
Britain, from 38,957 in 1876 to 59,473 iri 1885, and 92,837 in 1895. 
In nursery grounds there has been a slight increase, from 12,042 
acres in 1875 to 13,290 in 1895. Orchards in 1895 covered 218,428 
acres, as compared with 154,584 acres in 1876. 

Beport of BoyftI CommiBBion on Agriculture. — It is reported by 
the Koyal Commission on Agriculture that, as regards meat, foreign 
competition has been more severe, probably, in pork — i.e., bacon and 
hams, mainly— tlian in other classes, but that no actual displacement 
of the home produce can be traced. More than half the total quantity 
of butter, margarine, and cheese which we consume is imported ; while 
nearly three fourths of the total amount of wheat needed annually for 
consumptioD in this country comes from abroad. 

The price of wheat has fallen 50 per cent. ; that of beef, 24 to 30 
per cent. ; mutton, 30 to 30 per cent. ; wool, 30 per cent. ; and dairy 
produce, milk, cheese, and butter, 30 per cent. 
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Of the three classes of the community most intimately connected 
with agriculturo^land lords, tenants, and labourers — the last do not 
appear to eviffer at all ; in fact, with wages undiminished and che-aper 
bread-stuffs, the position of the farm-labourer was never better thnn 
at the present moment. LandowuerB, however, have had to submit 
to heavy reductions of rental ; in some cases they can get no rent at 
all and the farmB are thrown on their hands ; not infrequently they 
have to pay the tithe without any adjustment of rental j and they 
have had to bear increased expenditure on repairs, drainage, and 
buildings. It is estimated that the value of agricultural land has 
fallen by as much bs £1,000,000,000. Land has been largely with- 
drawn from the plough ; sometimes it has been degraded to the con- 
dition of rough pasturage ; in other cases it has been allowed to 
become wholly derelict. The depression is, of course, most evident in 
the arable counties ; but, on tlie other hand, there is actually consider- 
able competition for farms in the south-west of Scotland and in Wales. 

Yeomen-proprietors have suHered very severely. Tenant farmers 
bave, perhaps, suffered somewhat less than the landowners. Stock- 
breeders and graziers have been doing better lately. Dairy-farmers, 
fruit-growers, and market -gardeners appear to have done better than 
the rest. For the majority of farmers, however, there seems to be 
little hope of relief, to enable them to fight against falling prices, from 
above or from below, for their wage-bills are bigger than ever, and their 
rents have reached the minimum. 

Among the recommendations formulated by the Commission are — 
increased security of tenure to farmers, and full compensation to them 
for improvements ; the adju.stment — by agreement, not by the action of 
land-coutts — of rents to the farmers' returns ; the rehef of farmers 
from harassing restrictions in regard to cropping, and protection against 
damages arising from excessive game preservation ; the encouragement 
of scientific methods of farming, and the control of technical agricul- 
tural education by the Board of Agriculture ; the registration of dealers 
in foreign meat and its advertisera-ent as such ; the advance of public 
money to landowners to enable them to improve their estates for 
profitable occupation by tenants, etc. Mr Channing differs from the 
other members of the Commission in considering an alteration of the 
land-tenure laws the first step to be taken towards recovery, while ten 
of the Commissioners regard bimetallism as the most potent remedy. 
Further reductions of railway rates would, in the opinion of the Com- 
missioners, do much to help the farmer. That the railways are willing 
to afford relief in that direction so far as possible we have alreodj' 
seen, but, in onier to avail himself of it, the farmer must follow tha 
example of the foreigner and the colonial, and enforce- — not sink — his 
strong Anglo-Saxon individuality in intelligent combination. 

But especially it must be borne in mind that, while Mr Oriersoa 
was able, some years ago, to point out that in England, branch lineB 
of railway had been carried into sparsely populated districts to an 
extent unknown in France, Belgium, or Holland, the position in 
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this respect is praclHcally reversed to-day. We were better off than 
our neighbouTB * when we had better railway communication than ' 
they. But now an increasing; Btroam of wine, maize, oil, eggs, 
poultry, chestnuts, etc., flows from Italy through the St Gothard 
tunnel and France to Kngknd, so that the Lombard peasant can 
actually undersell the British farmer in the London market. That 
the foreign producer has found in light railways most powerful ajlie.x, 
cannot he denied. " To compete with foreign producers," was the 
avowed object of the Belgian light railways. But the development of 
minor railway communications in Great Britain has been arrested by 
obstructions which no small project could successfnUy overcome. It 
has been necessary for every railway to face most costly investigations 
before Private Bill Committees of first one and then the other House 
of Parliament, and to satisfy the demands of opposing interests, 
before an Act could be obtained authorising the construction and 
working of the line. Then the regulations of the Board of Trade 
were applied oa rigorously to a small and poor line as to a great 
system with an enormous traffic, so that — as the Hon. Secretary and 
Manager of the Easingwold Railway observedt — far from encourag- 
ing small lines in the interest of agriculture, "Parliament and the 
Board of Trade block the way instead of clearing it." In the matter 
of rates, no better terms were conceded to the branch than to the 
long-lead main line. Thus it is that, unless be owns a cart, the 
rill^er must either depend upon his own legs, or await the coming 
of the carrier, to take him to the nearest market-toivn, and the want 
of an efficient means of carriage has thrown the liritish producer 
more and more into the background. The repressive elTect of this 
isolation upon the energies of the agricultural population need not be 
dwelt upon. It would almost seem that they could place no con- 
tidence in any scheme for their relief, and it was rather through the 
continued efforts of those who had studied the advantages secured in 
Other countries by the development of cheap lines, than in response i 
to any determined demand from the British agriculturist, that the 
Light Railways Act of 1896 was passed. The relief afforded by this 
measure may be briefly summarised. It is not now necessary to 
obtain a special Act for the construction of a light railway. En- 
quiries are held locally by the Light Kailway Commissioners, and 
also by the Board of Trade, if the latter thirik fit. Light railways 
may be more leniently treated in details of permanent way, gauge, 
fencing, the crossing of public roads on the level (instead of by 
means of overbridges or underbridges), block signals, brake power, 
station requirements, etc. The track may be laid on a public road, 
if required. Local authorities — the council of any county, borough, 
or district, through any part of which the proposed railway is to pass — 
may be authorised to construct and work a light railway, and they 
may make advances to light railway companies, either by way of loan 

• The Times, Uaroh 7. 186*. 

t JoamaloftheSoeittyo/ATtt, Feb. IB, 1895; Acworth oa " Light BailwajB." j 
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or as part of the share capital. Land may be compulsorily acquired 
under the Arbitration Act of 1889 without recourse to Parliament, 
and "betterment" will be duly considered in fixing compensation. 
The Treasury may afford assistance under certain conditions. 

The application of the Act is still in the experimental stage. Its 
introduction was largely due to the examples of light railway develop- 
ment afforded to us by other nations, and this has been, perhaps, 
most striking and most successful in Belgium, to which the following 
chapter will be devoted. 
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iiitsrnsl traffic — FormatiuD of tbs 
■'Sodtlt NstionsledeClifmiiisilflFef Vicinanx" in 1885 — ProviBioti of eapiul — 
Diridon of profits — ConBtitntioD of th^ Societjr^ Procedure for obtaining con- 
eeariooi — A metre-gauaa Byatcm of local railwiys on roads — PermaninC wav — 
LooomotiTe eogiim — PusenRer carrisgea — Quaotitj and cost of rolliDg-atock — 
Worki^ of the lines leased — Detamiination of working subsidy b; formnbe — 
H. de Burlet's rcTicw of various form ulie—K& tea and faj-BH — Ma^or AddisoD's 
nport on Belgian ligbt railways— Brakes— Cost of Belgian light railways and 
Indian lines comparsd — Comnarison of revenue atid expenditure impracticable — 
Financial result* of Belman light railways — (Jenersl and indirect benefit* — The 
Society's Tiews on popuTntion and wealth as crUcria of the desirability of light 
railways— Belgian rniU'aj^s initiated tiy Kins Leopold— State owaenihip of 
Belgian railways— Slate aid and control of Belgiso li^ht railways— Successful 
assadatiOQ of Goremment monopoly and private enterprise. 

Bailway Systems. — Belgium — which presents to us to-day the 
most complete system of light railway organisation — was the first of 
Continental natiotia to follow the lead of England in the enrly days 
of railway construction, for whi&h, however, the country offered no 
paiticniar facilities. North and west, the surface lies low and very 
level, but it is intersected with canals and riyers requiring a good 
deal of bridging ; while to the south and south-east: — rich in quarries 
of alone and mines of coal, iron, and linc — the ground is exception- 
ally rtigged and broken, and the engineering work was heavy. As a 
matter of fact, the railways of Belgium have cost about as much 
(£26,611 a mile) as tlioso of France (£27,375 a mile). Yet, at the 
end of 1891-, the mileage of railways open in Belgium, the United 
Kingdom, France, and Germany respectively was 29-1, IG'G, 11"5, 
and 13-6 per 100 fquare miles, and 5-4, 6-3, 6-4, and 5-5 per 10,000 
inhabitants. But, altltough the natural difticultics were such as 
demanded companktively high expenditure, Belgium occupied a good 
intermediate position between two interchanging countries ; and ths 
energetic p)o1icy, which soon covered the country with railways, whs 
stimulated by jealousy of Holland, which had hitherto secured, 
through the Rhine, most of the trafllic between Germany and Eng- 
land. Bailway communication was established between Uie ports M 
Oslend and Antwerp on tlie north and the frontiers of France and 
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Pruseia on tlie south and east. The raain lines were planned' and 
executed by the Belgian Government, and, where the State did not 
care to take matters into its own hand?, private companies were 
allowed to complete the branches and connections. The mineral and 
manufacturing wealth of the country grew apace, and Belpiim, in- 
stead of the Rhine and Holland, fumished, through her railways, the 
most direct trade route between Ceotral Europe Qnd England. 

Not only did the 8tate originate and constnict the main hues, but 
it has continued to work them ; and even those which had been con- 
ceded to private companies have nearly all reverted to State manage- 
ment. The whole of the national system is under the direction of 
the Minister of Railways. 

Thus, in main lines of railway — as well as in roads and navigable 
canals and rivers — Belgium was well supplied. It still remained to- 
complete minor lines of internal communication by means of light 
railways ; and in 18S5, when agriculture and trade were in a ntate of 
serious depression, the " Socic'ti' Rationale de Chemins de Fer 
Vicinaux " was formed with the object of building " light railways or 
steam tramways along existing roads, and with a narrow-gauge, which 
would admit of cheaper materials in the construction of the lines, and 
less expensive rolling-stock ; would thereby insure the greatest 
economy ; and, through the consequently reduced rates, would enable 
agriculturists and others to convey the produce of their labour to 
local markets, and also to compete with foreign producers." This, of 
course, very much describes the hopes of those who have pressed for- 
ward the claims of light railways in England. 

Mode of Providinig aod Working Local Light Bailways. — Tlie 
"National i^ociety (or Company) for Local Railways" forma the 
common link between the State, the Provinces, the Communes, and, 
to a very limited extent, private enterprise. Dealing with lines of 
purely local interest, it keeps the capital and accounts of each line 
separately, but the direction of the whole system is centralised in one 
administration. By Boyal Decree, the Society haa the absolute 
monopoly of constructing such lines as local authorities desire ; and 
only in case of the Society not caring to lake advantage of its right 
of preference within a certain period can any other company or 
individual obtain a similar concession. The Society and its Knea 
are, as far as possible, relieved from payment of dues, rates, and 
taxes. 

The Society determines, after consideration of a particular project, 
the capital to he subscribed. Of this at least two-thirds must be sub- 
scribed by the Stale, the Provinces, or the Communes ; but, as a matter 
of fnct, private individuala do not largely avail themselves of the 
privilege, especially reserved to them, of subscribing the remaining 
third of the capital. Although tlie Slate is legally empowered lo 
Bulwcribe as much as half the capital, it is usual to limit the Govern- 
ment subscription to one-quarter; and the Provincial and Communal 
Authorities are exjiecled to raise the remaining three-quarters, th» 
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intentioa b«ng that the Communea should be the largest suhscribera, 
as it ia in thieir interests mainly that the light railway movement was 
projected. No limit is prescribed for the contributions of the Pro- 
vinces and the Communes, but those of private individuals must not 
exceed one-third of the capital of such line. After the ninetieth year of 
working has expired, the State, the Provinces, and the Communea 
couccrned may bny out the private shareholders at par rate. 

Instead of advancing the whole amount of their contribution at 
once, the State, the Provinces, and (if they can show suflicieut 
security) the Cktmmunes may furnish their subscriptions in the form 
of contingent annuities, spread over a period of ninety years, and calcu- 
lated at 3i per cent., interest and araoimt paid off included. The 
So<aety, moreover, may issue debenture bonds representing tho 
annuities due to it. 

Of .£2,349,760, the amount subscribed up to the end of 1893, the 
State had advanced £635,840, the Provinces £658,080, the Communes 
X960,160, and private individuals £95,6H0, This comes to 2" per 
cent, from the State, 28 from the Provinces, 40'9 from the Communes, 
and 4 1 from private individuals. 

After meeting the cost of mainLenance and working, the proRts of 
each line go, lirst of all, to paying oif the annual subscriptions of the 
public shareholders, and the payment of a first dividend to the holders 
of paid-up shares — i.e., to private individuals, the dividends not to 
exceed 4i per cent. If tlio profits ate not enough to cover these first 
charges, the resulting balance is distributed pm raid to both private 
and public shareholders, so that all may be treated alike. 

After tlie above payments have been made, and the administrators 
and Director -General have received their commissions, any surplus 
remaining is divided in the proportion of — 

(1) One-qnarter to form a fund for extending and improving th« I 

(2) Three-eighths ns a second dividend to the shareholders ; and 

(3) Three-eighths to the National Society, by way of a reserve fund ' 
to cover losses, and to extend and improve the whole system of light 
railways. 

The reserve fund of each Hue may now be drawn upon for the 
declaration of dividends, but only with the authorisation of the ' 
Government. i 

An example of such a distribution of the profits of t!ie Antwerp- j 
Turnhout tight line at the end of 1893 is here quoted from Mr G, 
Cary-Elwea' report (lieportK from Her Majwiy'g Repreneataiives 
Ahroad on Light Hailwa'/a, 1894) : 
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Net Profits, 

Interest on Capital available, 



Total amount to be divided, 



£4613 , 
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First Dividend — 

Annual Subscribers, at 3^ per cent, , , .£3687 

Holders of paid-up Shares, at 4^ per cent,, . . 413 

Charges* to Administrative Council and Director^Genera), . 213 

Iraptoveraent Fund, . ... 327 

Second Dividend — 

Annual Subscribers, at i per cent., , , . 438 

Holders of paid-up Shares, at J per cent., . . 52 

Reserve Fund, ...... 490 

£4618 

In this case the annual sulisc fibers— the State, the Provinces, and 
the Communes- had their 3J per cent, subscription for the year paid 
back to them in the first dividend, and received an additional i per 
cent, in the second dividend ; while private individnale received their 
full 4^ per cent, in tlie first dividend, and a bonus of j per cent, in 
the second dividend. 

If the working expenses of a line exceed the receipts, the deficit is 
made good by the National Society. from the general reserve fund, 
subject to recovery from subsequent profits of the line ; and, so far, 
the resources of the Society have never, on this account, been over- 
strained. On the other hand, if the receipts do not cover the working 
expenses for three consecutive years, or even if, for five consecutive 
years, the profits are less than half the interest charges on the first 
cost capital, the National Society has the power of closing the line to 
traSic and debiting the loss to the reserve fund. As a matter of fact, 
the net earnings cover more than four-fifths of the interest charge-s at 
3^ per cent, on the capital expended by the Society on the lines 
worked. 

The National Society is under the administration of a Council or 
Board composed of a President or Chairman, four (or, if Government 
require, six) members or directors, and a Director-General or Managing 
Director. The Council has considerable powers. 

According to their attendances, the President and members receive 
annually from £600 to £1200, and they have also a right to commis- 
sions at 2 per cent, (subject to a maximum of £400 each) after payment 
of the first dividend to the shareholders. The Director- General 
receives a fixed salary, ploji commissions at the rate of 4 per cent, 
(but subject also to a maximum of £400). It is his duty to see that 
the decisions of the Council are carried out, and to direct generally 
the business of the Society. 

Then there is the " Comit4 de Surveillance," or Supervisional Com- 
mittee, of six members, annually nominated, nho draw salaries fixed 
(according to their attendance at meetings) by the General Assembly, 
it is their husiuess to check the audit of accounts and stock-taking, 

* CklcuUted OD the net proSts, exclusive of the intereit on eapitsl svaiUble^ 
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to uupect all tlie linee in turn, and generally to look into the alTairs of 
the Society. 

Finally, the General Assembly ia composed of shareholders, memhera 
of the Council and of the Supervisional Committee, and the Director- 
General. Each Province and Commune is represented by a delegate. 
Each share carries a vote, but no one may vote in respect of more 
than one-fifth of the total numher of shares issued, or two-fifths of the 
shares lepresented at the Assembly. The meetings are annual, but 
extraordinary meetings may he summoned by the Council, if demanded 
by the Supervisional Committee or by shareholders representing 
one-fifth of the capital of tlie Society. 

A month later in the same year, 1885, another Royal Decree was 
isaued, prescribing Hie procedure for obtaining a concession lo construct 
a local railway. 

Formal application is made by the National Society to the Depart- 
ment of Agriculture, Industry, and Public Works. With the appli- 
cation are to be submitted — a report, a detailed estimate, the proposed 
rates and an estimate of the probable receiptu, a specification of the 
project, a copy of the Government map {scale jn.JrrtF) of that part of 
the country through which the line is to run, a general plan (scale 
^^a) showing the line and sidings, a special plan (to a scale of 5^) 
of ground occupied by houses, a longitudinal section and, so far as 
they are required, cross sections, and detailed drawings of particular 
works and the type of permanent ivay adopted. 

After prelim.inary examination (and, if necessary, an enquiry) by 
the Department, the jmpers are made available for inspection by the 
public in the town ball of each Commune for fifteen days, in order 
that objections and criticisms may be recorded. These, with the 
opinions of the Communal Councils interested, are passed on to the 
I^ovincial Councils, and by them, with remarks, are once more sub- 
mitted to the Department for final consideration and, if necessary, 
further enquiry. The Department may make such modifications afi. 
appeai advisable in the drawings and specification of the project and 
the concessions to be granted, and the proposal tlien only requires the 
signature of the King. 

The compulsory acquisition of land may be provided for, if 
neceaeary. 

The aim of the Society has been, of course, to construct their lines 
as cheaply as possible, and to lay them, where practicable, on existing 
roads. The cost has been, as a rale, lees than £3000 a mile ; per- 
haps ;£2T0O may be taken as a representative figure. In regard to. 
gauge, as much as 6.^5 miles had, at the beginning of 189G, been laid 
to the gauge of 1 metre (3' 3^"); H8 miles lo the gauge of 1*067 
metre (3' 6") in view of possible connections with the Dutch vicinal 
lines; and 40 miles to standard gauge (4'6}~), where it was desirable 
to avoid transhipment of goods to or from the main lines. Practically, 
it is a metre-gauge system. 

The intention is, so far as possible, to lay the way on the sides of 
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existing roads. In that case, the permanent way* costa as much as 
.£977 per mile, aa againat £793 on independent formation; laid in 
paving it ia atill mote cxpcnBive, of course, rising in price from X1108 
to X2266 per mile, according to the pattern adopted. On roads, a. 
43'361b. flat-footed steel rail rests on iron bearing plates, through 
which dog-spikes are driven to fasten the rail to creoaoted oak-aleepera 
(5' ir long, 8° wide, and 4" deep, about the same dimensions as our 
Indian metre-gauge sleepora), packed in gravel, stone or (mora usually 
and economically) cinder ballast, 8" deep under the sleeper. There 
are ten sleepers to a 29' 6J" rail, the space between the joint or 
guard sleepers being r9", the next interval 2' 10|", and the rest 
3' IJ". It will be noticed that the guard sleepers on either side of 
the joint are aet much closer to'gether than is usual with us. The 
fish-plates have an angle-section, and are 17' long. This is the 
general type of metre-gauge permanent way. The limiting radius of 
curves, outside towns, is 246 feet. The railway ia marked off from 
the rest of the road by a raised border or row of kerbstones, a some- 
what expensive item ; the line of these is broken at intervals to afford 
outlets for open cross drains. Curves being often very sharp, especi- 
ally in towna and factories, the National Society has made a special 
study of tliem, and laid down particular rules in regard to the super- 
elevation or cant, and the setting-out of parabolic curves. It is 
obviously better in the case of road-railways to obtain the requisite 
cant by lowering the inner, as well as by raising the outer, rail, so 
that the centre line of the track may keep the road-grade. "The 
usual formula— q yj 

has been adopted by the Society, where G = gauge, V = maximum 
volocity, <l = accelerative force of gravity per second, and R = radius of 
curve. "The maximum speed is 18'6 miles per hour in the country, 
ant) 6'2 miles per hoiur in towns. The latter speed requires a very 
email cant indeed, even with aliarp curves. Slack gauge varies from 
1 of an inch for curves of 150 feet radius to | of an inch for 100 feet 
onrvi'9, the allowance being fixed for the type of locomotive used. 
With a 47-31b. rail only eight sleepers are prescribed per bay of rail- 
Iracth of 29' ej". In the neighbourhood of their manufacture, double 
2-4Mtioiied metal sleepers are used, each pair holding between them a 
^>o bolted to them, and the lower flange of the rail being gripped by 
un»i hig of the chair, and keyed up under the other. As we find in 
tndM, the firs' '^^^ °^ meta! sleepers is heavy, but they last well. 

In pwang through towns,a heavier rait— 661b. flat-footed— is used, laid 
*Mk iriA^tha road-paving. In this case, as shewn in the figures, either 
iCTtniniil (which also acts as a fishplate) is bolted to it, or a wooden 
kJ^it held up to *''* ™'^ ^^ ^ book-plate of hammered iron passing 
I^tlM rail (which has not to bo drilled). This does not interfere, 
^^ . with ordinary cart and carriage traffic. The railway has to 
• Tkt ^gineer, April 10, 1896. 
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miintaia the pavement between the rails, and a Btrjp twentj-four 
inches wide on each side. The roadway is not only praved in towns, 





but al» in such exceptional placeB as level crossings, entrances to 
private woiki, etc., in the country. For fuller particulars of the per- 
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manent-way as well as of the rolling-stock, the reader is referred to 
The Bnijineer for April 10th, and May 1st, 1896, and to The R<tUKa>j 
World, June 1896. 

For general eervice locomotives weighing l-5i tons in full working 
order, and for heavy goods trains those of the type weighing 27 tons, 
are commended by the writer in 77;e Engineer, who made several 
journeys mth both classes of engine. The wheels are ordinarily six- 
conpled, with a diameter of 2' 8J" and a base of 5' lOj". The cylinders 
and frames are outside the wheels, to steady the engine as much as 
possible. Coke is burned only in the towns ] in the country coal- 
dust briquettes are used as fuel, but the smoke from them is 
objectionable. 

The bodies of the passenger-caTriages are huilt of teak, lined with 
pitch-pine inside, and covered with ^ inch sheet-iron outside ; the 
under-frames are iron ; the flanges of the wheels are of ateel, the 
naves and spokes of forged iron, and the axles are of steel. The 
seats of the eecond-clasa carriages are arranged transversely, with a 
clear passage down the middle of the carriage. The seats of the firslr 
class carriages are cushioned, and in one compartment of each a coudi 
is placed along the side. There are also composite carriages, one 
compartment of which is first-ctaes and the other second-class. The 
doors are at the ends of the cars, and open on to a platform, such as 
our carriages in India are frequently provided with. The total length 
of frame is 22' 3^", the width over all of the body of the car 7' 1 1", 
and the central height of the car 9' G" above rail level. The diameter J 
of wheels is 1' 11§", and there are four wheels to a car, with a wheel- 
base of 7' 10^". A first-class or a composite carriage weighs 4 tons 10 ] 
cwt., a second-class carriage 4 tons 8 cwt., and a luggage-van (wliich I 
is built as nearly as possible on the same hnes) 5 tons. The cost of » J 
flrst-clnss or of a compos:tte is £162, of a second-class £130, and of a 1 
luggage-van, £120. 

The rolling-stock is supplied to the working companies or lessees hj 1 
the Kational Society. 1 

There were 253 locomotives in service, moat of them weighing 18 J 
tons ; but, besides lighter ones, there were some weighing 22, 24, 27 J, , 
and 30 tons. 

Of 716 passenger vehicles in use — 10 closed and 10 open were ' 
for horse traction ; 116 were first-class, 399 second-class, 126 mixed 
first- and second-class, and 21 mixed carriages with luggage and goods 
compartments; they included also 32 bogies, of which 10 were second- 
class, 8 mixed first- and second-class, and 14 mixed first-class, second- 
class, and goods compartments. 

There were 1 40 luggage vans ; 76 covered goods wagons (5 tonsl ; 
188 covered goods wagons (10 tons) ; 128 high -sided wagons (5 tons); 
1018 high-sided wagons (10 tons) ; 70 flat wagons (5 tons) ; 151 flat 
wagons ( 10 tons) ; 3 special trucks ; 3 cranes ; and 3 cisterns. 

The cost of the rolling-stock averages 9813 francs per kilometre w 
about £632 per mile. There are approximately 1 engine per 3 miles. 
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1 passenger carriage per 1 milo, 1 luggage van per 5k miles, and I 
goods wagoD per j mile of main line. 

It is not the practice of the Socioty to work the lines itself, but to 
lease them out to working companies, and no to afford a field for privato 
enterprise. The lessees may be individuals, companies, or — in Bome in- 
stances — aasociatioiiB formed by the loca^ authorities. As in France, 
however, so in Belgium the diiliculty has been to eatabhah eotisfactory 
agreements for working lines of poor traffic. In both countries the 
subfady was determined by a formula which gave the working agency 
a certain proportion of the gross receipts, and, so long as the agency 
could secure its remuneration from goods bearing comparatively high 
rates, it had no further interest in the development of larger and 
more important traffic, which could only bear very low rates. 

Moreover, the Belgian Ilational Society, like the French Depart- 
ments, found it advisable to reap the full benefit of its own credit by 
providing the whole of the capital, and only leasing out the working 
of the lines. It even equips them with rolling-stock in order to avoid 
the pa3'ment of interest on outside capital on this account. But it 
demanded an altogether inadequate security of 2000 francs per kilo- 
metre, or £129 per mile from the lessees, which left it at the mercy 
of the latter, if they chose to sacrifice that amount and throw up the 
contract rather than face heavy and sudden expenditure on renewals 
ot way and stock. Considerable modifications have accordingly been 
made in the tenns of lease, and those now in force are described by 
M. dd Burlet (General Manager of the Society) in the Bulletin de la 
CtnnniUiiion Internationale du Congris den Cfieinitm de Fcr, vol. 
is,, 1895, from which is derived the following information: — 

So far 08 possible, connected lines are grouped under one working 
company. The lines are worked on a thirty years' agreement, termin- 
able, however, at the end of fifteen years on twelve months' notice by 
either side; but the liability to closure at the end of a shorter period 
tends so much to iimit the interest of the leasee in the hue that this 
clause is usually omitted. 

The National Society leases the line and all appurtenances thereof 
(except furniture, instruments, tools, etc.), and also the rolling-stock. 
As a rule, too, it supphee additional Tollinr;-stock required ; and, 
whether it does so or not, the design must be such as it approves. 

As we noticed above, the security of £139 per mile was found to 
be inadequate ; and it has, accordingly, been increased by the institu- 
tion of a renewal fund to which the lessee must contribute £19^ per 
mile, and hy a charge of £160 per locomotive, of £16 per passenger 
carriage or luggage-van, and of £6 per goods wagon, placed at the dis- 
posal of the working company. The cost of insuring buildings and 
roUing-stock falls also upon the working company. 

The Society controls and supervises all works of maintenance and 
«ller^ions. 

Monthly returns are submitted to the Society for audit of the 
receipts under each class, and separate division sheets of earnings, | 
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ehowiog the proportioDs due to the working company and to th& 
National Society. 

The miuimum number of trains is generally aa many as five in 
each direction ; and the Kociety may call for an increaae in the 
number of trains when the gross receipts per mensem average more 
than Is. lid. per train-mile. 

The rates are scheduled in the Act, but the National -Society may 
alter them with the sanction of tlie Government. 

To make up for possible lack of enterprise on the part of th& 
working company, the National Society has organised a special 
traffic staff to study tlie peculiar requirements of the trade, manu- 
factures, and industries of the country ; to consider complaints and 
claims ; to conciliate the interests of both lessees and the public ii 
the matter of rates ; and to attract and foster traffic in every way. 

The location of stations, stopping places, private junctions, etc., i 
fixed by the National Society. 

The Belgian formnlre of division are the following : — 

F = 1500/ + iiR I 

L = i97 + pRf 

where F = working subsidy, in franca per kilometre, B ^ gfom 1 
receipts in fraucs per kilometre, and j} averages 0'30 ; L and R, ia f 
the second equation, expressing the working subsidy and gross leceiptft I 
in pounds sterling per mile. This formula has been abandoned. 



-CD 



-(2) 



F=j,RI 

L=pRf 

where p averages about 0*60, and the working subsidy is subject to ft 
minimum of 2000 francs per kilometre or £129 per mile. This it- J 
considered by M. de Burlet to be the best formula for the iiun»--fl 
prosperous lines. 



■^ 1900/+j>(K - 
= £122 +7)(R - 



1900/) 1 
,U22) i 



...(3) 



where J! averages about 0'25, This formula is only applied to a 



]^ t = C + 0-50 (R - C).., 



...(4) 



where C may be 1000, 1300, or 1600 franca per kilometre, and £64, 
£84, or £97 per mile. Tenders for working the lines are considered 
with reference to the particular value assigned to 0. This formula is, 
in M. de Burlet's opinion, admintbly adapted to lines of poor traffic. 
It gives the lessee better terms, when the receipts are low, than 
formula '2. 

In order to show roughly the comparative effect of the application; 



tio»^H 



LIGHT RAILWAYS IN BKLGILIM. 

I these fonuulffi, it will be sufficient, perhaps, to quote only three 
a of A[. de Burlot's table, and to give the English equivalents. 



BeoeiptB. 


15OO + 0-30H. 


(a) iS) 14J " 

n-nnit "*<"•■'- 1300 + 
''^''"- ■0-80(R-1900). 0-50(a-lS0O). 


Oinof. 


Lessee. 


Owner. 


Lmsm. 


Owner. 


Lessee. Owner. Leasee. 


Fnneaper 

1500 
3750 
GOOO 

mile. 
97 

S41 

S8a 


I. 

-*50 
1125 

2700 

-29 

n 

174 


leso 

262S 
3300 

£ 
12S 

169 
312 


/ 

600 
1500 
2400 
£ 
36 
97 
154 


/. 

900 
22S0 

saoo 
c 

58 
U4 
333 


/• 

1296 
2870 
£ 

83 
185 


/. /. /■ 
1500 100 1400 
2465 1226 2625 
3130 2350 3950 
£ £ £ 
97 , e 91 
158 79 162 
201 151 236 



M. de Burlet draws attentioa to the special case where r unnin g 
powers are given (an intermediate third rail being laid to smaller 
gauge) by the State Railways to the Coastal Light Railway over a 
certain length (less than two miles) of Stat« line into Nieuport, The 
whole of the gross receipts over this short section goes to the State Rail- 
way Administration which built the line ; but the National Society, 
for providing engines, train-staff, booking-clerks, etc., receives six 
francs per train-kilometre, or 7s. 8'69d. per mile. The light railway 
connects certain watering-places between Ostend and ?Iieuport ; and 
at the latter end, during the season, eleven trains belonging to the State 
Railways and eight of the Light Railway run in each direction over tha 
joint three-rul section, carrying passengers to and from the beach. 

The following information, regarding rates and fares, is quotod 
from Jlr Gervaae Cary-Klwes' report* : — 

" The charges for the carriage of goods come under two heads : 
(I) carriage by fast trains; and (2) carriage by slow trains. The 
tariff for fast trains is based on the following rates : — 

" 1. A fixed rate for all distances, per 2 cwt., 6|d. 

" 2, A variable rate per half-mile, per 2 cwt., Jd. 

"These rates include charge for loading and unloading, registra- 
tion, «te. 
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" The tariffs for slow trains are divided into ; — 

" C/rtPn /. f/o)' Good» ireighmg letie than 5 tow). 

1. A fixed rate for all distances 5d. per ton. 

2. Loading and unloading . . . lOd. ,, 

3. A variable rate per i mile . . . 1 jd, „ 

A cho^e of 3d. is made per conBignmont for registration, etc. j 

" Clajtn II. (for Goodx weighing 5 tmia or over). I 

'Tariffg(A)and(B). I 

1. A fixed rate for all distances . 5d. per ton, J 

2. A variable rate per ^ mile — I 

Tariff (A), in covered trucks IJd. „ I 

Tariff (B), in open trucks \\A. „ {■ 

" Tariff (C) (for btahj Goodn). I 

1. A fixed rate for all distances 5d. „ 1 

2. A variable rate per ^ mile Id. „ ■ 

"Goods in Class II. , Tariff (C), are sent in open trucks, without 1 
tbe Society being held lesponsiblG. 

" In Class 11., Tariffs (A), (B), and (C), a charge of 3d. is made pef j 

oonaignment, for registration, etc., as in Class I. | 

"In 1866, with the intention of aiding agriculture, the Xation&l I 

Society established a special tariff for :^ I 

"(o.) Lime, Umo ash, mud from towns, limestone residue from I 

sugar factories, to be used as manure. | 

" (&.) Residue from distilleries, to be used as provision for cattle. I 

" (e.) Cinders, slag, rubble from coal-pits, and quarry waste, to be 1 

used for improving roads ; to he charged as follows ;— I 

" 1. A fixed rate, for all distances, per ton, 5d, I 

" 2. A variable rate per half-mile, per ton, jd. I 

" And a special tariff for — I 

"(a.) Chemical and artificial manure. . I 

"■{i>.) Agricultural produce used as domestic provisions; to b* j 

charged according to Class I., with a minimum charge for 4 cwt., 

instead of 8 cwt. 

"In 1883 a reduction was made in the rate charged for the trans- 
port of live animals, which resulted, in the following year, in a 
noticeable increase in tliat particular traffic, while in 1889 further 
reductions come into force for the transport of freestone, coal, heat- 
root pulp, and phosphates, and special rates were estabUshed lor ' 
various products, such as wood ior building, bark, cereals, potatoea, ' 
bricks, lime, and limestone for sugar works. 

•' Since then, up to the end of 1893, every year has seen the estab- 
liahmeut of special tariffs, granting reductions for the transport of 
such products as straw, hay, flax, wool, cotton, tow. hemp, malt. 
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tobacco, raw angar, manure, raw salt, petroleum and vinef^ar in caeke, 
iiitntes, fresli yegetablea, fruit, meat, sulphuric anid, and night soil 
{in special wagons). In many of these cases the variable rate per 
knlf-raile has been reduced from l^d, and Ijd. to Id., from Id. to 
Id., and from ^d. to \d., while empty tins, casks, boxes, and baskets 
are now transported free of all charge. 

"All the light railways are used for passenger traffic, as well as 
(or the carriage of merchandise, and there is one line which is reserved 
eutirely for passengers. There are first- and second-class carriages 
only, the general price of tickets being at the rate of |d. per half- 
mile, fitet-clasa, with a minimum of '2d., and a ^. per half-mile, 
second-class, with a minimum of l^d. On a few lines slightly higher 
rates are insisted on by the Government, to prevent competition with 
the ordinary railways. Luggage is carried at the rate of Jd. per 2 
cwt. per haU-mile, with a minimum distance of 3 miles charged. 50 
per cent, reduction, with a mtnimtim distance of 9 miles, is allowed to 
members of schools and societies when travelling together, in which 
class are also included, for instance, members of circus companies. 
ThereatealsoseusDQ tickets for schoolboys, available for at least three 
months, at a reduction of 50 per cent, on twice the price of a single 
ticket, and since 1890 season tickets, allowing four journeys daily, 
have also been in use for schoolboys, enabling them to return home 
in the middle of the day, as well as after school hours in the evening. 

" Weekly tickets for workmen are in use, varying, as to the rate of 
redaction in price, from 50 per cent, for distances from haif-a-mile to 
3 miles, to 00 per cent, for 5 miles, the reduction being on twice the 
price of a single ticket. In 1890, in order to induce market gardeners 
to give up walking to town, special rates were issued for them at less 
than id. per half-mile, and with 20 per cent, reduction on return 
tickets, and this new tariff met with great success the following year. 
In 1891 the National Society issued workmen's weekly tickets, avail- 
able for a single journey each day, as in some cases the hours of the 
trains suited workmen gomg to their work but not returning there- 
from, or mce vend, and this was a popular and subsequently successful 
innovation. 

" Policemen have free passes on the light railways, except when 
they are conducting a prisoner. Soldiers are allowed 50 per cent. 
reduction. Dogs have to be paid for at the same rate as second- 
claaB passengers. 

" Ordinary return tickets are issued on most of the light railways 
at a reduction of 20 per cent., while in at least one instance 50 per 
tent is allowed on market days, and on one line the agriculturist 
may take his produce in market trains free of charge, A twofold 
benefit results from tliese reductions, carried on as they are gradually, 
vii., a decided help and encouragement to agriculturo, and ever 
steadily increasing receipts from both passenger and goods traffic." 

On some lines owners are permitted to accompany their goods for 
market at very low fares, and this has increased such traffic con- 
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siderably. A very good iden of the out-door working of Belgioa,' 
light railways may b« obtained from the report* of Major Addieon, 
R.E. He inspected the line from Andeuse to Eghezee, which ia 1*2} 
inilea long, and was intended to serve an agricultural district. The 
goods receipts amount to 60 per cent, of the gross earnings, and are 
the more important part of thetrolhc. The lino generally foUows the 
road, the permunent-way beisg laid on one side, and packed in ballaet 
at a slightly higher level than the cart road, from which it is marked 
off by kerb stones. The gauge is, as usual, 1 metre ; the rails, of the 
Vignoles or flat-footed section, weigh 42 lbs. per yard, and are held 
down by dog-spikes to creosoted sleepers, measuring about 4' 8" long, 
8" wide, and 4" deep. At road crossings, and in passing through 
villages, the tramway type of way is adopted. Points are worked by 
a lever in the country, and in towns by a key fitting a screw-head 
placed between the rails. One train in the day each way takes only 
1 h. 6 m. to do the 12J miles; the other trains make the journey in 
1 h. 25 m. The engine is six-coupled, weighs 18 tons, and its wheels 
have a diameter of 3 feet, It may be driven from either side (the 
ddver standing on whichever platform is in front) ; it is provided 
with hand sctew-brakes ; and all moving parts are cased. The engine 
is manned by a driver and a stoker. Where a loop is required, the 
running line is outside, in order that the carta may have access to the 
straight aiding. The light line connects at Kghez<^'e with the Stata 
Railway, bub there is no actual junction of gauges. Persons riding' 
or driving horses are warned, on the approach of trains, to keep 
least 5 ft. clear of the rails, and, if they are not sure of the behaviour 
of their horses, they are to dismount and lead them until the train 
has passed. Level crosainga, except in very few instances, are neither 
watdjed nor guarded in any way. 

Most trains are mixed, the goods wagons being, as a measure (J 
safety, placed between the engine and passenger carriages. Thiv' 
arrangement makes it impossible to warm the latter from the engine, 
BO the pipes are heated from a small boiler placed on the front buffer- 
beam of the carriages. 

On some lines screw-brakes, on others continuous brakes are used 
in the latter case, engine, wagons and coaches are all fitted with 
them.t 

For the financial results we shall first return to Mi Gervase Ci 
Elwea' Report, above referred to. His figures bring ua to the end 
the year 1893. 

Taking those railways only which bad been working for at least one 
year (and compressing his figures), we find that the State subscribed 
£493,440, the Provinces £501,520, the Communes £730,920, and 
private individuals £89,000— total, £1,814,880. The rate of dividend 
received by tho Stnto was 2'79, dividends paid to the Provinces varied 
from 1'13 to 353, the Communes obtained a dividend of 2-73, and 

' The Sle<trieal Enginrtr, January 4, 1885. 

+ Plotii. oti " Brakes," Bull, lU la Ciimm, Internal, du Cong, dcs Ch. lU Fcr. , 
ro). vliL, tS94. 
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pnrmte individuals 3-S6 per cent. Moreover, tLe average percent- 
age of dividend lias gradually increased, thus : — 



The cost and capital of siztj-one of tliese lines, covering a total length 
of 726J miles, may liere be given as an example of the distribution of 
expenditure ;— 



IXITIAL EsPENSBS — 


Total. 


Per Mil^. 


1. General Expenses and Sundries, 


£194,962 


£268 


2. Purchase of Land, . 


158,630 


21S 


3. Labour and Material, 


982,064 


1352 


4. BuildingB, .... 


207,823 


286 


5. RoUing-Stock, . 


421,760 


580 




£1,965,230 


£2,706 



Capital Subscribed, 



£2,154,0 



£2,967 



Compansoti of Belgian and Indian Light BailwayB. — We may, 

therefore, take £3700 per mile as roughly the coat of metre-gauge 
light lines in Belgium, and compare it with the cost of Indian lines 
on the same gauge. The Rajputana-Mahva Railway (sea Table in 
Appendix IV.) cost Ex. 7604, or (taking Ki, = £06, for purpose of 
comparison) £4562 per mJle ; but then it occupies the position of a 
main line, it has to work up to the collar to cope with the heavy 
traffic oiTering, it requires now a 501b. steel rail, and to be as well laid 
and well equipped as the broad-gauge standard lines, and it must nut 
be regarded in any way as a light line. Let us rather take the figuioa 
furnished by the Company's section of the Eohilkund-Kumaon Rail- 
way, Ks. 3841, or £2304; by the Jodhporo Railway, Kx. 2004, or 
£1202 per mile ; and by the Bickaneer Railway. Ex. 2329, or£I337 
per mile. And, to make the comparison as useful as possible, let us 
take the cost in detail and re-group the headings, as nearly as may be, 
in accordance with those of the Belgian expenditure, as shown on the 
next page. 
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Preliminary oharges "j 
, General charges j 
, Land 
! Formation 

I 

! 

Bridge work . 
Fencing, etc. . 
Electric Telegraph 



Ballast and Perman 
entWay -. 

Stations and Build 

ings . 
Plant . 

Rolling-stock . 

Loss by Exchange 



} 



(1) 
(2) 



(8) 



(4) 

(5) 



Rajputana- 
Malwa. 



RohU- 
kund-Ku- 

maon 

(Company's) 

Section. 



Rx. 



634 



78 



380 



47 



4100 



Rx. 

504 



302 



Jodhpore. 



Rx. 

41 



2460 



2194 



1237 

1262 
293* 



742 



1316 



407 



7571 782 

176*, ... 

I 



244 



439 



7604 



4562 



3841 



2304 



131 



272 



2004 



25 



Bickaneer. 



Rx. 



42 



1561 937 



25 



1803 



78 



163 



1202 



1082 



162 



222 



97 



138 



.*• 



2229 



1387 



It is impossible to distribute this, but it mainly belongs to permanent- 
way and rolling-stock. 



As the conditions in any two cases are never identical, and bare 
figures without some indication of the differences convey no particular 
information, the comparison will be attempted in greater detail* 

In regard to " general expenses and sundries," there is no very 
great difference between the Belgian and the Rohilkund-Kumaon cost 
per mile. The expenses on the Jodhpore Bickaneer Railway under 
this head cannot be compared with the others ; there must be 
particular reasons for the phenomenally small amounts, and we shall 
not be far wrong in concluding that the survey was carried out under 
the orders of the State engineer, no part of his salary or of office 
expenses being debited to the railway, but only the pay of the small 
native staff actually in the field. 
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The native states of Jodhpore and Bickaneer built their railways 
OD their own land, so there was no charge under this head. A con- 
siderahle portion of the Eajputana-Malwa Railway runs through land 
granted by the native states ; and, even in British territory— where, 
although the procedure of compulaory acquisition is tiimple, the official 
valuation is exceedingly liberal — the cost is go small as to make com- 
parison with the cost of European land impossible. 

The next head, "labour and material," includes the most expen- 
sive items of alL " Formation " and " hridge-work " cost little in the 
sandy Bickaneer Desert, not more than <£83 per mile on the 
Jodhpore and £120 per mile on the Bickaneer Railway; but they 
were nnavoidably heavy items on the Raj pu tana-Mai wa line, £260 
per mile for "formation" and £774 for "bridge-work." 

It is in the matter of " permanent- way " that the greatest differences 
arise. In Belgium, as we have seen, the cost may be nearly £600 on 
independent formation {with which alone the Indian figures are fairly 
comparable), nearly £1000 per mile on the side of an existing road- 
way, and any amount per mile between £1108 and £2266 laid in 
paving, like a tramway. The Belgian metre-gauge rail, weighing 43J 
lbs. per yard, compares fairly with the Indian metre-gauge rail weigh- 
ing 41J Iba,; but, on the Enjputana-Malwa Railway, not only 
have renewals of the original 36 and 40 lb. iron rails been made, for 
many year?, with 41^ lb. steel raile, but the 400 odd miles of main 
line between Delhi and Ahmedabad are laid with a 50 lb. steel rail, 
which has been adopted as the standard rail for the line. The 
bstenings and ballasting are equal to the rail, so the exceptional cost 
of the permanent way and ballasting, £1330, as compared with that of 
the Bohilkund'Kumaon line, £998 per mile, the Jodhpore line, £630 
per mile, and the liickancur line, £939 per mile, is easily explained. 
Moreover, in the other cases, serviceable light rails were frequently 
available at cheap rates from main line renewals. The permanent-way 
of the Ri^jputana-^Ialwa is not that of a hght, but of a first-class line. 

In regard to the whole question of coat of "labour and material," 
it must be remembered that unskilled labour is far cheaper, and 
manufactured (and imported) material is far dearer than in Europe. 
These compensate one another, perhaps, very roughly, in accordance 
with the great contractor Brassey's dictum that the cost of work, all- 
round, is the same all the world over. No doubt labour in India is 
dearer than it used to be, and the Indian rupee, instead of being 
worth 3b., has been at times worth little more than Is. in the purchase 
of European materia], but then the price of that material has greatly 
decreased also. This view is favoured by the approximate equality 
of cost of "labour and material" on the Belgian (£13S2) and 
Bohilkund-KumaoD (£1316) hght lines. The rail on the Rojpatana- 
fifalwa is too heavy, the standard of the permanent-way is too high, 
the provision of fencing too complete, and the amount and efficiency 
of the bridge-work too exceptional, for that line to bo classed 
as a light one. On the other hand, the peculiar advantages of the 
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Jodhpore nnd Eickoncer lines in regard to direction, superrisiDii, 
survey oxpensea, etc., aiid their meagre require men te in the way of 
earthwork and hridging, are too special to enable us to quote them as 
typical Indian metre-gauge light lines. 

Expenditure on " rolhng-stock " and (to a less extent) on "atatioiia 
and buildings " should depend upon the quantity and kind of business 
done by the railway. If one line coats more than anotlier on thesu 
accounts, it should be because the traffic requires it, and in that caaa 
the greater first cost per mile is justiHed, Now the gross earning« 
per mile of the Rajputana-Molwa Eailway are Ex. 1416, of the 
Kohilkund-Kumaon Ex. 696, of the Jodhpore Ex. 337, and of the 
Bickaneer Rx. 185, and (although the quantity of traffic is by no 
means the only important factor) the cost per mile of rolling-stock 
follows the same order. 

Sufficient reasons have been given for rejecting the high figures of 
the Bajputaua-Malwa ou the one hand — for it cannot be ealled a light 
railway — and the low figures of the Jodhpore and Biekaneer lines an 
the other, since the conditions of the latter are too peculiar to juatify 
a comparison being drawn with other light lines. But the figures of 
the Rohilkund-Kcmaon line and of the Belgian Light Eailwaya are so 
singularly parallel that it is worth while to repeal them here side by 
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Belgian Light 
1 Eailwaya. 


Eohilkund-Kumaon 
Railway. 


Cost per mile. 

1. General Expenses and ) e-iro 

Sundries; . . | ^''^^ 

2. Purchase of Land, . 1 218 

3. Labour and Material, 1,352 

4. Buildings, ... 286 

5. Rolhng-Stock, . . i 580 


Cost per mile. 

£302 

2 

1,316 

244 

439 


1 £2,706 


£2,304 



If we eliminate the accidental difference in the purchase of land a 
the independent ditforence in the provision of rolling-stock, wo hare I 
the cost of a typical Indian metre-gauge light line and of Belgian Light 
Railways approximating to £2700 per mile. 

To make the comparison between the average cost of Belgian Light 
Railways (where the range in conditions is limited) and the average 
cost of all Indian metre-gauge railways (the larger portion of which 
is as well built and equipped as the standard 5' 6" gauge railways) 
would bo altogether misleading. And, as we have seen, it would be 
equally misleading to make the comparison between the Belgian 



J 



LIGHT RAILWAYS IN BKLGIUM. 



45 



fifiores and either the exceptionally high figures of tiie Bajputanik- 
Malwa Railway or the exceptionally low figures ot the Jodhpore 
aud Bickaueer railways. Ilaving considered and rejected these 
examples, a few remarks may be mode about the Uoliilkund-Kumaon 
Railway (Company's section). 

This line rnns from Bhojeepura Junction (12 miles from Bareilly 
on the main liiie) to Kathgodam (at the foot of the nimalayas and 
the terminus for the hill-station of ^aini Tal), the total length being 
53"92 mile*. It was conatmcted, under a Government 4 per cent. 
guarantee (with a subsidy of Rx. 4000 or i24O0 per annum from 
the North- West Provincial Government), by an English company, 
which also works the Luc know-Bare illy line, and it was opened for 
pnbUc traffic at the end of 16S4. 

The rails are laid on sal-wood sleepers, which cost little, and the 
line is unfenced except at stations. The gross earuings were Rx. 
45,931 on (adding the 12 milea between Bhojeepura and Bareilly) 
66 miles worked, or Rx. 696 (X418) per mile; the expenses Rx, 
24,304, or Rx. 368 (£221) per mile; and the net earnings, therefore, 
Rx. 21.637, or Rx. 328 (£197) per mile. On 58 Belgian light rail- 
ways open at the end of 1893, with a length worked of 1!S6 kilo- 
metres or 718 milea. the total receipts were 4,684,355f. (£187,374), 
an average of 4052f. per kilometre, or £261 per mile ; the expenses 
3,363,490f. (£134,540), an average ot 2909f. per kilometre, or £187 
per mile; and the net receipts, therefore, l,330,S65f. (£52,634), an 
avenge of 1143f. per kilometre, or £74 per mile. 

The ratio of expenses to receipts is, on the Belgian lines, about 72 
per cent., and, on the Indian line, about 63 per cent. But the diflcr- 
ences in the nature of the traffic, in the receipts ])er mile, in the 
working of a long and of a short lead traffic, and in the working ot 
a considerable main line mileage (with only one branch of good length) 
as one fyetem and of a number of small lengths under separate work- 
ing agencies, make it impossible for us to institute comparisons where 
the cJTCumBtanees furnish no common ground for tliem. 

^e Company's section of the Rohilkund-Eumaon railway system 
is only 54 milea long; but the same Company works also the Luok- 
now-Boreilly saetion and the Dadhwa branch, State-built lines, which 
make up the total mileage worked by the Company to 285 miles. 
The average lead of passengers on this system is about 33 miles; and 
that of goods 65 in the first, to 87 in the second, half of the year. 
The amount of business done, too, is much less on the Belgian than 
on the Indian lines. In regard to the nature of the business, it may 
be observed that the ratio of passenger to goods receipts is about T-i 
per cent, in the former case, and 42 per cent, in the latter ; indeed, 
on most Indian railways, the goods bring in far more earnings than 
the passengers. 

All these differences, too, prevent us from making a comparison 
between the rolling-stock of the Indian ond Belgian lines. On the 
former, 27 locomotives, 166 passenger vehicles, aud 674 goods 
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veliicles suflicQ for 283 miles of line worked as one sjetem. The 
numerous short Belgian lines require 233 locomotives, 716 passenger 
iind 1631 goods vehicles, 140 luggage vans, and 6 special vehicles. 
The quotation of sucli contrasting figures, however, iUustratea the 
necessity of a far larger equipment of rolling-stock to work over a 
number of separate short sections than on one continuous system. 

If we may take the figures given for the whole of the Kohilkund- 
Kiimaon Railway systtim as likely to he fairly accurate for the Com- 
pany's section also, the average passenger fare per mile in 1891 was 
2'G pies, or say, 0'195d. {well under ^d.), and the average rate per 
ton of goods was 5-6 pies or 0'43d. (less than jd. a mile). The 
lowest passenger fares per mile on Indian railways vary, in average, 
between 2 and 2J pies, but the Madras Railway (to its loss, for the 
reduced fares merely meant reduced prolits) were much lower even 
than that. The lowest or Becond-class fare on the IJelgian light 
lines is 5 centimes, and the first-class fare not much Jiigher, 7 
centimes.* Professor Had ley, in his Railroad Transportation, 
ohserves that the Belgian " passenger rates are lower than anywhere 
else in the world, except, perhaps, on some East Indian railroads." 
His cautious qualification is quite unnecessary. We must not infer 
that Belgian lines would gain by lowering their fares to the Indian 
Btnndard. It is merely a case of not charging more than the traffiD 
will bear. The Indian wages, both of the fourth-class passenger 
and of the railway menial, are generally no more than 4d. a day ; 
so that less tvorking expenses com]>ensate, in this and in other ways, 
for the smaller fares. From an average rate per ton per mile of 
goods we can learn nothing. In 1894 it was 5-03 piea on the East 
Indian Railway, 6'50 on the Bengal-Nagpur, 672 on the Indian 
Midland, 9-11 on the Eastern Bengal, 8-36 on the Great Indian 
Peninsula, 7'6S on the Bombay, Baroda, and Central India, 8'69 on 
the Madras, G-26 on the Bengal and North -Western, 6'33 on the 
R^pu tana-Mai wa, and 9'88 pies on the Jodhpore-Bickaneer Rail- 
way. Exclusive of terminals, fifth-class goods may pay as much as 
I pie per maund, i.e., '1\ annas (or about 2d,) per ton per mile; 
while hrst-class goodtt may pay as little as \ pie per maund, t.e., 4^ 
pies (or about ^d.) per ton per mile ; and the special class goods 
minimum rate (as, for example, for coal and coke) is j'^ pie per 
maund, i.e., 27 pies (or about Id.) per ton per mile. The 'Eas\ 
Indian Railway carries three-fourths as many tons of coal and coke 
for the public (and over a long lead) as it does general merchandise 
wherefore (among other reasons) its average rate per ton of goods per 
mile is a very low one ; the Eastern Bengal Railway carries only 
^tbs. as much coal and coke (and that over a very short lead) aa 
general merchandise, wherefore (among other reasons) the average 
rate per ton per mile is a high one. Trecisely the same tariff may be 

• Thpse are not the firea, according to Mr C»ry-Elwe«' fignroi for 1894, bat 
in 18B0 tliey were sUlsd (in Tli€ Ewjinvr, July 3, 1888) to bs m" ' 
Ticitial lines. 
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>tced on two given lines, and yet obviously the avorajje rate per 
ton of goods per mile may bo much lower on one line, which carries 
a large proporf.ion of mineral traffic, than on the other, which does 
not. Ko practical iise can be made of such figures, beyond the intiil- 
lectoal eserctse of discovering a satisfactory explanation of the differ- 
ences between them. 

On the whole, therefore, the comparison between the Company's 
section of the Rohilkund-Kumaon Railway and the Belgian railways 
cannot be continued beyond the cost of construction. Even in the 
iea»t favourable instances— the lehole of the HohOkund-Kumaon 
system and the Bhilunagar-Gondal-Jun^har-ParbaDdar Railway — the 
Indian percentage of working expenaes to gross earnings does not exceed 
57 ; on the Bengal and North- Western it is only 42 ; and on the 
Rajputana-Malwa Railway it is as low as 38. These are all metre-gauge 
lines, as are the Belgian, but they occupy the position of main lines 
on the map, and are worked as fairly large systems (see Appendix IV.). 

If we want to find short lines with small traffic we must turn to 
the 2' 0' and 2' 6" giuge lines — the JorhSt {2 '0" gauge), 28 miles long, 
earning ^152 a mile, with a ratio of expenses to earnings of 84 per 
cent.; the Gaekwar's Dabhoi (2' 6' gauge), 72 miles long, earning 
.£200 a mile, with a ratio of expenses to earnings of 60 per cent. ; 
the Cooch Behar (2' 6* gauge) 22 miles long, earnlDg £110 a mile, 
witli a ratio of expenses to earnings of 79 per cent. ; <ind the Morvi 
(3' 6' gauge), 94 miles long, earning £205 a mile, with a ratio of 
expenses to earnings of 55 per cent. No quotation of figures has 
Iwen made here in regard to the Darjeeling-Himalayan Railway, 
because it is as singular among Indian, as the Festiniog is among 
English, line«. But it may be mentioned that this hill hne is on the 
2' 0' gauge, is 51 miles long, cost Rx. 6009, or, say, £3605 per mile 
to build, earns £749 per mile, and is worked at a percentage of 59 to 
gross earnings. When it comes to a consideration of the ratio which 
working expenses bear to receipts, it is more a matter of a short hne, 
a short lead, and of poor traffic, than of gauge. But it so happens 
that very often all these small conditions, including the gauge, go 
together. 

There is one very significant factor (to which attention has not 
been drawn) affecting the cost of working and the equipment of roll- 
ing-stock required^tho minimum number of trains per day. This, it 
will be remembered, is generally five in each direction on the Belgian 
lines. On the i^maller Indian lines it need not exceed one in each 
direction. The supply in either case depends upon the demand, and 
especially upon the demand of passengers ; but the fewer the trains, 
the longer the trains may be made up, and the cheaper they may be 
run — a very important matter in the working of light railways. We 
have a very notable instance of such economical working on the 
BeoRol and North-Western Railway, the agent of which cannot (in 
the table given in Appendix V.) quote an average through speed of 
coaching truns, because he does not run anyj his long trains are 
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either mixed or goods ; there is no frequent service of light and rapid 
passenger trains, because there is no demand for such. There is more 
time, without any practical inconvenience to the customers of the 
railway, to fill wagons and to give engines a full train-load, and here 
again is a matter to be studied to make light railways pay. 

Figures of later date — for the years 1894 and 1895 — show b 
steady, if slight, improvement in the financial results of lielgian light 
railways. 

At the beginning of 1896* there were 1013 miles of light railways 
in Belgium; the nominal capita! of the Society had reachod 
£3,920,000, nud there were sixty-flve lines in operation, of which the 
Brussels-Petite Espinette was worked by electric traction (on the well- 
known "Thomson-Houston " overhead system) and the North- Antwerp 
by horses, all the rest being worked by steam locomotives. 

Of four lines that had hitherto been a dead loss, the Deynse- 
Audeasrde not only paid off its previous losses, but actually gave & 
dividend; the Thiolt-Aeltre paid off a portion; and the other two 
showed some improvement. The total loss in working up to date waa 
£3244, which the special reserve funds of each line could cover 2J 
times over, and the general reserve, 5 times. 

In 1893 only fourteen lines yielded more than 3^ per cent., giving 
the shareholders a second dividend. In 1895 there wore twenty-three 
lines able to declare more than 3i^ per cent. 

The total receipts in 1895 were 5,903,4G5f., or .£236,138 ; the 
working expenses 4,091, llOf,, or £163,644; and the net receipts, ' 
therefore, l,8I2,355f., or £72,494. This makes the ratio of worlong j 
expenses to total receipts 69'3 per cent., as compared with 71 per 1 
cent, in 1894 and 72 in 1893. | 

Benefits. — As some indication of the general benefit to the couatry I 
of Belgian Light Railways, the following quotation from Mr Cary- 
Etwes' report is interesting : — 

" Agricultural products have certainly been benefited by ths 
establishment of light railways, the most remarkable instance being 
the culture of beetroot, which has received a great impetus, and has, 
iu its turn, given rise to the establishment of a large number of sa, 
factories. 

" Another industry which has notably profited by the increased 
railway accommodation is that of stone-quarrying, several qu&rrin | 
which had been abandoned owing to insufficient means of transport ' 
having been re-opened, in addition to new ones started. Market < 
gardening has also been successfully encouraged, and vans specially < 
adapted to the carriage of baskets of fruit and vegetables hare been 
built. So great has been the success of the easy means thus afforded 
to the people of taking agricultural produce to market that a special 
night train has had to be put on, which enables peasant farmers and 
gardeners to arrive very early at the market, and to be back again at 
their homes by 6 o'clock the same morning. 

• T/ie Engineer, July 3, 18B6. 
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" Tliis train has been taken advantage of particularly by gtoweta of 
strawberries." 

WhUe we are upon the subject of tho probable benefits of light 
railway projects, the hopeless endeavour of the sanguine statistician to 
base a mle upon only one or two factors, where an iafinite number 
of factors are concerned, ia illustrated by such a question as the 
following : — 

What minimum of {a) density of population, (h) wealth, would 
justify the formation of light lines in a given disCnrict} 

Now, if we are to wait for density of jmpulation and wealth in a 
district to justify us in making light railways, we shall very often have 
to wait for ever. In most coses we shall he obliged to look to density 
of population and wealth as the probable results, instead of the existing 
causes, which justify such projects. 

To each a question, however, the National LSociety manages to 
give an instructive reply.* Their lines are laid in well-populated 
commercial centres, exclusively intended for passenger traflic; but 
it is impossible to say how many inhabitants are really served by 
them, because railways of standard gauge already run through tho 
district. The energy of the inhabitants must be taken into account, 
and the trade and industries of the country traversed. For lines 
intended for both passenger and goods traffic, there u not and can- 
7krf be any fixed minimum of inhabitants to justify their conatruc- 
tion. The population may he scanty, but the land may be fertile, 
promising ample traffic in agricultural produce. Or, industries may 
be tapped wjiich en;!ure considerable goods traffic. Where these 
inducemeuts are less, the population to be served must be greater. 
On the other hand — and this is still more destructive of the practical 
value of a question of this sort — it is not impossible to find an agri- 
coltoral district, such as those served by the Dutch railways, where 
the population is both (a) dense and (b) wealthy, and yet the traffic 
is poor. 

The problem may be compared to an equation with an indefinite 
number of terms — 

X = aA + bB + cC + 

where certain values have to be assigned to A, B, C , . . , representing 
■density of population, wealth, agricultural produce, manufactures, 
etc., and also certain values to the co-efficients a,h,c. . . , measuring 
the actual effect of the factors A, B, C . . . . In such a case, how 
far is an advance made towards a solution of the problem by deter- 
mining the first and second terms, if we leave the others untouched ? 
We cannot profitably make precise calculations in one particular, and 
ignore the others, when they all conduce to a large result. 

Co-operation of State Hud People in working L^ht BailwajH. — 

It may not he out of place to make a tew remarks upon the part 

taken by the Government in light railways in Belgium. "Railroads," 

* Bull, dt la Comm. Intcmat. dit C-mgrii da Ohem. de fcr, vol. ix., 18BG. 
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says Professor Hadley,* " insisted on coming wliether monarchical 
Governmetits likod them or not, uad tbey did so much good when 
they came that the Government soon decided that they were a good 
thing, and gave their paternal assistance, either in the form of 
(Tuarantees of interest or of direct State construction." It is due to 
King Leopold that Belgian railway work was started as early as 1S33. 
The increaae was comparatively smaU, however, hetween 1850 and 
1870, Then the Government began to hiiy up the private lines, until 
in 1880 it owned two-thinls of the mileage of the country. Now, as 
we have observed at the beginning of this chapter, the whole is prac- 
tically under State management. 

From the first, the Belgians were used to Stat« ownership of the 
standard railways. There was, accordingly, no time-rooted objection 
to State aid and State control of light railways to be overcome. Tlio 
main-line system of standard railways practically belongs to the State 
and is worked by tho State. The light-railway system is much more 
complex in its organisation. The State is its head, but the monopoly 
of all light railway concessions is given by the State to the Katjonal 
Society ; and the shareholders in this company are the State, the 
Communes, the Provinces, and private individuals ; yet these share- 
holders have no part in the management of affairs, the directors even 
being appointed hy the State ; and the actual working of the lines is 
leased out by the Society to other individuals, companies, or associa- 
tions formed by the local authorities. We have here a most interesting 
combination of the State, a society — which is at one and the same 
time a private company and a department of the State — and, either 
as shareholders or working agencies, the people, separately as private 
individuals or associated as local governing bodies or independent 
companies. The Government, a monopoly, and private enterprise are 
happily joined together. There has been a certain amount of friction 
between the National Society of Light Bailways and State Kail- 
ways ; but they meet on more or less equal terms aa officials, and 
their relations arefar easier than would exist in England between a 
similar company with a light railway monopoly and the great private 
corporations to which oar standard railway system belongs. Tlie 
delegation hy the State to the Society of the promotion, construction, 
and administration of all light railways has made the marvellona 
development of the latter in Belgium possible, but the application of 
tho same method to the different conditions of Great Brittun might 
meet with little favour. 

Taking into coosidcjation the actual percentage paid by Belgian 
light railways, as a whole, and their total effect upon the country 
districts, M. Colson's opinion t that their oiBanisation had been 
favourable to their construction but not very satisfactory in regard 
to their working can scarcely be accepted, 



• JIai'road TraTUportaliim, by Prof. A. T. Hildloy n i 
tioD o»» (Juemina de rer Boonomiqnes. 
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CIIAPTEE IV. 

LIGHT RAILWAYS IN FRANCE. 

Contests. — Rnilwuje initiated and Bided l>y the State— Buitvay system 
]ibuined, radiating from Paris— Gre»t companies snd subsidiary linos— Fail lire of 
the l&w of 18fl5 — Facilities under the law of I8S0 — Light railways under local 
■dminiitTatioD — Annual State anlnidies — Based on revenue working, not capital 
ezpendituTE — Departmental cooatruction — A working formula rcijuired — Iiifln- 
ence of the law of ISlO on local promotion — Aid airorded by the great uompauies — 
Financial naulta of French light railways — Tramways of the Oharente Infitrienre 
— Light railway from Caen to Divea and Luo-sur-Mar — Light railway from Pithi- 
liera to Toury— Light railways in the Landos— Conaid^ra's and Colson's views 
on light railways as fireders — Their contribation of traffic to main lines — Their 
direct and indirect beneBta to the public — Beductioa of rates to incremental cost 
ufwrTioE — Evolution ofa traffic formula, 

State Bailway System. — Wliile Belgium, aa we hare seen, adopted 
the prmciple of :jtate owuerahip in regard to the main railway syBlem, 
and the principle of State aid and control, through the medium of the 
National Society, in developing the light railways, the French Govern- 
ment, from the first, entered on a policy of State aid, reserving to 
itself large powers of control. It had not only to nrnke the best terms 
it could with private companies offering to build the first great lines, 
but frequently its assistance had to take the practical form of aurvey- 
iog ftnd even constructing the railways before the compantee could be 
induced to take them up. 

In France — and, indeed, in all countries but England and America 
—we discover a dependence upon State initiative and a regard for 
symmetry and system which are strange to us. When an Englishman 
at American sees hi.i way to a big thing he only asks the State to let 
him alone ; nor does he wuste tune in considering whether the par- 
ticular thing he wants will ultimately fit in accurately with some 
general design ; so long as he can accomplish bis immediate purpose 
ia his own way, he is content to leave it to others to find a consistent 
theory to explain his practical success. The Frenchman, however, 
Hkea to have a symmetrical and comprehensive Bchemo before he 
attempts to carry out the details. Accordingly, a perfectly -planned 
system of raitways radiating (with one exception) from Paris had to 
be devised. This caused some delay, and France did not push forward 
with her railways very rapidly at first. Little was done before 1842. 
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Tbe SUte fns lo cootnlxite nUber more than h&lf the cost, priv&te 
npatel the remainder, and the rmilwajs were lo revert to the State in 
fort; jears or so. 

In 1848 there iras a check ; bat, in 1851, Xapolcon III. extended 
the duntion of the companies' charters to ninetj-nine years from that 
date, in order that their permanent position might be asgured and 
their deTelopment encouraged. 

A few years later, five or six main lines radiating from Paris held a 
monopoly, each within its own area, of the through traffic, and were 
not at all concerned to develop local traffic. Secure in the posses- 
gion of the through traffic, they had no inducement to build branch 
lines for the development of local trafBc, the prospects of which 
were doubtful, and the profits much less remunerative. In 18S9, 
however, a distinction was made between the "old network " {anei^i 
Tfr^au) of pajfing main lines and the " new network " {iwuveau rwwdu) 
of less profitable extensions, which the great companies were invited 
to construct under the most liberal guarantees of interest by the 
Government ; if the lines paid, the companies bought out the Govern- 
ment, and, if they did not, the Government had to make good their 
gnarantee ; so that the companies got more profit out of it than any- 
body else,* 

The law of 1S65 attempted to establish local lines independently of 
the great companies, and was, therefore, quite a new departure. The 
local authorities were empowered lo advance money tor the construc- 
tion of cheap branch tines. Unfortunately, having been built on the 
standard gauge, these lines, which were intended to be purely local 
and tributary, combined, in spite of prohibition, to form continuous 
routes competing with the main Unea. They became involved in 
speculations and expenses beyond their means. And, after coming to 
utter grief, most of them were bought up, either by the State or by 
the great companies, and were absorbed into the main line system. 

The law of 1880 was framed to give new life lo light railway de- 
velopment, and applies to tramways as well as to local railways 
(chemins de fer d'interel local) ; by a (ramiraj;, in French legislation, 
we must understand a railway laid wholly, or for the most part, on a 
public road. This law does not release local railways from the opera- 
tion of those general regulations which apply indifferently to the con- 
struction of all lines, great or small; but particular requiremente, 
affecting the gradients, curves, number and speed of trains, rates, etc, 
ore separately prescribed in the specification for each railway (a 
standard form of specification, which is almost invariably adhered to, 
having been adopted in 1881 for local railways and tramways). The 
only general order of a technical kind relating to Mght railways, in the 
law of 18S0, is that which empowers the Prefect of a Department to 
exempt them from the obligation — rigidly enforced in the case of large 
lines — of providing continuous fencing and level- crossing gates. The 
spaed on light lines is limited by the Prefect. Women are frequently 
" HailroaJ Traiaportatiuti, by Arthur T. Hadley. 
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raiplofeil. Examination of stock on ninning trains is not enforced. 
Block instruments and telegraph are not required ; telephonic com- 
monication, which is cheaper than telegraph, is permittuil ; these 
single lines may be worked by staff. Triangles replace turn-tables. 
The length of trains, by the decree of 1S89, is limited to sixteen 
vehicles ; but a buffer -vehicle between the engine and the Hrst pass- 
eagor-coach is not required ; nor, if the train bo fitted with the con- 
tinuous brake, need there be a special brakesman in the last vehicle, 
or a fireman on the engine. Three trains daily each way are the 
ustul minimnm of service, with a subsidy for estra trains. Stations 
and approaches need not bo lit until fifteen minutes before an evening 
train is timed to arrive. Such are the simplifications of working 
which may be inserted in the speciRcation for a local line. 

The majority of local railways have adopted the one-metre gauge, 
but this does not determine their diffei-enlia from ordinary railways, 
several of wliich have been constructed on that gauge. The diatiuc- 
lion between Ihem is rather administrative and financial. 

Light Bailways under Local UaQagement Subsidised by Aid 
from State and Main Line Companies. — The onlinnry railways 
are subject to State administration and centralisation. The local 
railways are under departmental or local administration, and all 
powers reserved in the specification to public authority ^such as 
approval of the project, the arrangement of time-tables, and the classi- 
fication of rates— are placed in the hands of the Prefect of the particnhir 
Department without reference to the Minister of Public Works. 

The relief afforded by administrative decentralisation, however, 
has done less for the growth of light railways than the financial 
facilities introiluced by the law.* It deals only with the terms on 
which State grants may be made, leaving the actual details of the 
concession to be determined by the local authorities. State grants 
may be made without imposing any other obligations. These sub- 
sidies tsJte the form of annuities amounting to not more than 5 per 
cent, on first cost capital, and must not increase the gross revenue of 
the Tulway beyond 10,500 francs per kilometre (.£676 per mile) of 
broad-gauge line, 8500 francs per kilometre (£547 j^er mile) of 
narrow-gaugo line, or 6500 francs per kilometre (iilS per mile) of 
tramway. The State will only grant this annual subsidy on condition 
that the local authorities who give the concession, with or without 
the co-operation of other interested parties, furnish at least an equal 
subsidy ; and, if the latter tokea the form of capital or works, instead 
of an annuity, it is equated as an annual charge of 4 per cent,, 
including amortisation. Under the law of 1865, the public aid was 
given to capital ; under the law of 1880, to revenue. 

By making its subsidy an annual addition to revenue, instead of a: 
immediate addition to capital for construction, the State hoped to 
strengthen the working of the fine, and at first the Departments 
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followed the same course, with the same object. Unfortunately, tlie 
lines thus established discovered in such conditions no great induce- 
ment to improve their working. The con cessionn aires found their 
profits in raising the capital and promoting the construction of the 
lines; after that, thay were guarnnteed interest at B per cent, of 
capital, and knew well that, even if they exerted themsolves to the I 
utmost in the development of traHic, they could never earn that | 
minimum of revenue. 

It became very evident that, if the system of annual subsidies was 
to prove satisfactoiy, the working expenses should be calculated in 
accordance with a revenue formula, not a capital formula. In many 
cases, however, the effect of some of these formulae was to content 
the working ngency with such traffic as offered and could bear high 
rates; they promised no further remuneration for developing traffic 
by a reduction of tarifT, or for attracting more business by multiplying 
and improving the service of trains. 

Another suggestion occurred to the Departmental authorities. If, I 
with their superior credit, they could borrow money at a. much lower | 
rate of interest than had to be guaranteed to concession n aires, why 
should not the Departments themselves raise the construction capital, 
and force the concessionnaires who took up the lines to seek their 
profits in an expansion of revenue, enterprising management, and 
economical working! M. Colson'e chief fear was that tlie Depart- 
ments, unioss checked by hif[hor authority, might go too far in that 
direction. The concessionnaires should ul the very least furnish the 
rolling-stock ; for, if the line wore handed over to them fully equipped, 
what was to prevent them from throwing up the contract whenever 
they got into difficulties f Only the exaction from them of a consider- 
able security, which means tying up money instead of utilising it. 
When this system of Departmental construction is adopted, moreover, 
tho working agreements are for comparatively short periods ; and, in 
order to ensure the proper upkeep of the way and stock for which the 
Department has paid, it becomes necessary to deduct, from the share 
allotted annually to the concesBionnaires, a certain amount to be 
devoted to the formation of a maintenance reserve fund. Such, too, J 
was the experience of the Delgian National Society. I 

The custom of making good deficits on working expenses was"^ 
gradually discontinued. If the gross receipts were less than the 
working expenses, they were handled over to the concession nai res up 
to a certain figure. Tliere was thus a limit to the charges falling upon 
the Departments, and little inducement to promote lines which were 
not likely even to pay the cost of working. As, however, the line 
improved, and the receipts grew, the Departments would very natur- 
ally want a fair share of the profits, and here they were exposed to 
two dangers : if too large a share of the surplus were surrendered to 
the oonceasionuaires, there was no chance of substantially reducing tho 
charges borne by the State and tlie Department, no matter how 
prosperous the line might become; it, on the contrary, the conces- 
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res did not get enough of the stirphis, they would not do their 
best to increttfio it. The concessionnaires to whom the hue was leased 
■night ee« their way to a rediiutton of tariff, an improvement of 
facilities, aud an expansion of tralGc which would benefit the pas- 
senger, the shipper, the district, and the country at i&rne; yet the 
fraction of the surplus allotted to tliom might not repay tliem for the 
trouble, the cost, and the sacrifice involved. Tiio contradiction in 
terms of formulie based on gross receipts seemed an insoluble 
difficulty. Experience had not yet stamped with iU absolute approval 
Kny of those formulce which endeavoured to combine, with a division 
of receipts, a due valuation of the nature of llie traffic and the condi- 
tions of working. In 18^2, however, the year after M. Coleon's 
paper was published, M, Contiid^re enunciated a formula which won 
his warm approval, and the discussion which ensued between these 
two distinguished experts will be referred to in some detail later on. 

In regard to the formation of capital by a company hoMiug a 
concasiion, the law of 1880 required that the issue of debentures 
should be subject to the authority of the Minister of Public Works, 
and that, only in special cases where the solvency of the promoters 
was beyond question, should the amount of debenture capital be pe^ 
tnilted to exceed that of the paid-up share capital. 

The burdens laid upon the conccseionn aires of State-subsidised 
local lines in the way of public services, although not so great as 
ibf^e borne by ordinary railways, were sufficiently heavy, including 
as tliey did the free carriage of mails. 

The law of 1880, with its promise of fewer risks, but smaller 
profits, seemed to favour the formation of local companies by those 
whose property or buainesa would be likely to benefit by a railway 
passing through the district. It appealed less to outside promoters 
or contractors, who, if they take up schemes in various parts of the 
country, like to be able to consolidate their management under one 
common direction. The effect of the later and more prudent policy 
of limited subsidies has been to induce the Departments more and 
more to take the construction of local lines into tlieir own hands, and 
then to lease out the working. This, however, increased the charges 
upon the Departments, and once more opened the way to intervention 
on the part of the great companies in some cases. 

No doubt, the interest of a great company's main line in the pro- 
motion of a tributary local line would seem to be more immediate 
than that of the State, which could only find compensation for ita 
assistance in general, indirect, and even remote gains. Ko doubt, also, 
the State should only take action after those who are more immedi- 
ately concerned have failed to do their part. But all along the great 
companies had shown no inidination to take the lead in the develop- 
ment of minor railway connections, and it was not until there was a 
reaction against the tendency of the law of 1880 that the assistance 
of the great companies invited notice. 

The Northern has bought up some branches which could not pay 



I 



LIGHT RAILWAYS AT HOME AND ABROAD. 

their way ; capital haa been advanced by the Northern and Eaatern, 
rtnd interest haa heen guaranteed by the Southern, to tributary lines. 

All the great companies aflbrd junction facilitiee to light lines at 
moderate rental. Very often the ratio of the light line's share of 
Pxpenaes to that of the main line is as the traffic-units of the light 
line to thf sum of the traffic units o! both lines. 

Main lines working light lines s-ometimes take from earnings only 
their actual expenses — cost of maintenance, rolling-stock, fuel, and 
the BtafF actually resident on the line — requiring nothing on account 
of general charges or station rent. This is very much the sort of 
lenient treatment wliich the (2' 6" gauge) Cooch Behar (native) State 
Railway in India received from tho Eastern Bengal (Government) 
State Railway; actual expenses only wore charged, and the servicea 
of the superior staff were rendered gratuitously. 

Through rates and through services between the great lines and 
these branches do not prevail. M. de Eiicker* argues that through 
consignment ia only beneficial when it is accompanied by a reduction 
of rates; that this means a decrease in the fixed chaises; and that 
this loss falls upon the smaller line, since it has to do all the work — 
shunting, marshalling, transhipment, etc. — wliich these fixed chat^es 
cover. The Northern Railway grants a feeder line a rebate per pas- 
senger, whicli varies with the number of passengeta brought to the 
main line, but, says M. de Eiicker, "this would seem to be excep- 
tional ; liotrever, it shows so keen a sense of justice that it deserves 
marked attention." 

We may sura up in a few worda the relations which have hitherto 
existed in Franco between these light railways on the one hand, am) 
the State, the Departments, and the great railway companies on the 
other. At first, as we have seen, the promoters constructed and 
equipped the line at a certain cost, and the State and Department 
paid interest on that at a rate which is far liigher than the present 
market rate ; and then the promoters received, for working the line, 
a constant sum plug a percentage of the gross receipts, while, if the 
latter fell below a certain figure, the State and the Department had 
to make up the deficit. This system of guaranteed interest was too 
extravagant to be continued, and the later system was for the 
department to build the line, and then to lease the working of it 
to a contractor, whose remuneration ia determined by formula; 
designed to make him personally intJTosted in the development of 
traffic. 

The Financial Position of Light RoilwayB.— In 1894 the eon- 
Btmction capital on account of local railways had reached £13,250,000, 
the gross receipts were £720,000, and the net revenue only il20,000. 
Tramways, or light railways on ptihlic roads, added £2,760,000 more 
capital, £200,000 gross receipts, and only £40,000 net revenue. The 
State had to pay £132,000, and the Departments £224,000, in tha 
BalUtin dt la Commiiuittn IrUemationale d« Cangrts da Chrmiiu de F»r, 
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iftpe of guarantees on these local railways and tramways, and M. 
Coleon, in reviewing these figurea,* advised that, while the construe- 
lion of new secondary railways of general interest (with which we are 
not concerned) should cease altogether, that of lini^e of local interest 
ihonld not be too actively pushed on, for their extension was likely 
to add considerably to liabilities which were already aufSciently serious. 

The intarestirg but discouraging " Report on the Tramways of the 
Cbarente Inferieure," drawn up by Mr Stovin Warburton, Her 
Sfajeety's Consul at La Rochel]e,t although it deals in detail with the 
tight railways of only one Department, takes a most uufavourablo 
view of alL Unfortunately, the subject of light railways in France 
w«a still too controversial to enable M. Hanotaux to express a pro- 
nouDced opinion opon their administration, and Mr Warbiirton's 
report is the only one pubhshed. If, as be says, the carts really cut 
out the railway on the very same roads, it must be a very bad case. 
Bat it is so : he says that agricultural produce is preferably carried 
by cart to market towns ten or twelve miles off. Difference of gauge 
between the main and light Unea must be largely responsible for this. 

The reader will remember that the term " tramways " means such 
lines as we are concerned vrith, as Mr Warburton explains, and the 
report deserves quotation in extenso : — 

" During the past year there has been a considerable amount of 
tramway conatructiou in this district, and as the subject is one which 
haa attracted a good deal of attention in our own country of late, 
where the advocates of tramway-making at the expense of tlie public 
have supported their views by quoting the example of this country as 
an argument in its favour, I think it well to give sucli information 
as I have been able to obtain concerning those lines, as well as on the 
tramway question generally. 

"The distinction made hero between tramways and light railways 
doea not depend upon the mode of construction, but on whether the 
Unea run along the public roads for a certain proportion of their length 
or not. 

" Any line that runs for more than two-thirds of its whole length 
on or along the sides of the public roads is a tramway, and one which 
does BO for a lesser distance is a railway. 

" In this Department they are constructed for about 30 per cent. 
of their length on lands purchased for the purpose, and for 70 per 
cent, of it along the roads, and, therefore, not being able to show the 
proportion necessary to make them tramways, are classed as railways, 
although commonly described as 'the tramways of the Charente 
Inf^rieure.' 

"The formalities necessary before the construction of the lines is 
l>ennitted vary also according to the nature of the ground on which 
they run. 
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"If Ihey utemade (wherever tliey follow tlie roads) on those which 
belong exclusively to the Departmant or the Communes, the Ckiuncil- 
Goneral of the Doptirtmeut can authorize their construction. If, on 
the other hand, any part of them runs along a road belonging to tho 
State, audi as a national road, or the wharf of a niatitinie port, the 
concession can only be obtained from the State, and this last 
is tiie case with the tramways of the Cliarente lufi'Tieure, which 
have been authorized by a Decree from the President of the 
Republic. 

" The cost of making the lines is then paid by the State and tlte 
Department ; bere each provides one-half, but the latter has to find 
the money in the first instance, as the State contribution is not given 
in cash, but in the form of an annuity spread over a term of lifly 

" This is how the matter was carried out here. The Department 
is the paymaster, and advertises for a contractor willing to construct 
the lines, and also to work them during the whole of the concession, 
which is for fifty years, engaging to repay him the actual outlay 
incurred, provided it does not exceed a maximum sum agreed upon, 
■which in this instance is fixed at .£2735 per mile, and includes cost of 
land purchased, running stock, and everything else. 

" But the contractor does not receive the whole sum in catji, only 
being paid three-fourths of it ; the remaining fourth, being considered 
as a contribution from him, is deducted from the total sum due, 
according to his tender, and lie is allowed interest on it at the rate of 
4 per cent, until his concession expires. 

" The working of the lines is entirely at his risk, but a calculation 
is made when giving out the contract as to the probable cost of 
maintenance and working, as well as of the probable receipts. 

" I am informed that here the estimate agreed upon between the 
Dejwrtment and the contractor was that it should be put at £76 per 
mile, plus two-thirds of the gross receipts. 

" The tramways of the Charonte Inferieure are intended for the 
transport of agricultural produce, goods, and passengers; the widtliof 
gauge is nearly 40 inches, which has been cliosen as likely to be the 
moat useful size; the locomotives weigh 16 tons, and the wagons 
«an carry a load of 10 tons, so that practically they are railwayii 
running along the roads for moat of their length. 

" Having described these lines, wliich are similar to others ktely 
made in diiferont parts of France, the question naturally oriaos as to 
the benefit derived from them by the districts into which they have 
been introduced, and on this subject, having consulted persons 
competent to form an opinion, I have found it to be generally 
unfavourable, 

"There may be instances in which these lines have been a suooesa, 
financially, or by developing the resources of the district to 
1 extent as to make up for the loss to the public purse which 
they generally involve, but I believe them to be very rare, and I 
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lonld require ■vary sliTong evidence that this was so iu any 
I could credit it. 

"It is rather soon to pass a judgment on the Hervices which the 
tramwaye of this Department may eventually reuder, but at present I 
cannot see that they have any chn.nce of doing bo to an extent which 
can ever compensate for the amount of money apent on them. 

" They run through an agricultural country principally, so that it 
is to persons engaged in this occupation we should espiect the principal 
benefit to accrue, but I believe that they will bo very little used by 
moat of them. 

"The line passes by hundreds of farms of moderate size (say, from 
20 to 200 acres), mostly tillage, which necessitates the use of horses 
and carts, several of which are generally kept on each farm. 

"The farmers have produce to sell, but it is generally sold at the 
different market towns for ten or twelve miles round, and delivered 
at the buyer's house. 

"The tramway only runs from one point to anotlier, and if it 
paaees through a certiun number of market towns, it leaves a for 
greater number equally near to any particular farmer untouched, so 
that in their case it is of no use to him at all. 

"But even when it runs to the exact place to which he wants to 
send a load, he has first to cart it from his farm to the tramway, then 
load it on the wagons, and at the end of the journey put it on another 
cart to get it to the Louse of the purchaser if sold, wliile, if not, it has 
to be sent home in the same way, eo that there are very few farmers 
vrho do not prefer to load their stuiT and send it direct to the place of 
sale than to go through all those operations, and the idea of running 
sidings from the lines up to the farms is entirely illusory in this 
country, for no one would think of doing it. 

" The hues can therefore be of very little use to agriculture, and 
as the district is not a manufacturing one, or sufficiently populous to 
provide the amount of goods or passenger traffic which would enable 
them to pay the expenses of working, it is not easy to see what 
advant^e will be derived from them except to a very limited number 
of persons. 

"I believe this to be the case in moat of the tramway lines which 
have hitherto been constructed fin a greater or less degree), and it will 
naturally then be asked why they were ever made at alii 

" Tlie answer is, simply because of the great facility which exists for 
obtaining public money for these and other undertakings, which would 
never have been attempted if they had to he made with private capital 
and for commercial reasons. 

" If the arrangement by which tJie funds are obtained is looked 
into, it will be seen how great an inducement is offered for getting up 
undertakings of doubtful wisdom when this can be done at the pubhc 
cost. 

" In this case, half the charges are paid by the State in the first 
place, which would present some difficulty if the money had to ha 
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paid down in casli, but the objection to proviUing bo large a sum ab ] 
otice is got over by making it an annual payment extending ovei\Stty 

"Tlie Department naturally wistea to proiit by the outlay of this 
large sum, of which it only pays an infinitesimal part, and in order tO' 
do BO hae to provide the eame amount, which it is able to do without 
inflicting on itaelf any additional taxation to signify, by borrowing the 
total sum required at a very modorate rate of interest, which during 
fifty years will he in a great part paid by the Government annual 
grant, so that till the end of that period nobody will be much the 
worse off. This would not be so if they hud to make up any great 
losa on the working of the lines, but this is guarded against by the 
arrangement made with the contractor to work as well as construct 
them, by making him subscribe one-fourth of the capital, and by 
paying him the interest of this sum during the period of the 



" Of course, this increases the cost of the undertaking, as he must 
consider it in his tender, but if it does, it also increases the half paid 
by the State and the annual payment in lieu of ready money. 

" It does not seem to me very aurprising that, under the circum- 
stances, every part of the country should wish for tramways without 
looking very closely into the question of whether they are likely to 
benefit the rest oE the coimtry at some future time, for there oan be 
no doubt that they benelit some persona at once, and the espenditura 
of a large sum of money is always popular in a district when the tax- 
payers are not called on to pay more on account of it. 

" I have read a great deal of correspondence during the past year 
as to the desirability of constructing tramways at the cost of the 
State or county districts in England, and the advantages which would 
result to the country generally from an expenditure of public money 
in this way. 

" On this subject I am not competent to form an opinion, but on* 
oi^mont used by the advocates of it appeared to me a very fallacioua 
one. 

" It was, that it had been done in France on a large scale for some 
years past, and that as most of the lines did not work at a protit, the 
direct loss to the State must be counterbalanced by some indirect 
advantage to the population at large, or they would not be mode. 

" This is exactly what ought to be proved before the money of the 
public is spent on tbem, but I am afraid that it will be found very 
difficult, and that if such proof had been required here many Unas 
would never have been constructed, 

" Persons who wish us to follow the example of this country should 
remember that here it has been for many years the practice for th» 
State to contribute liberally towards undertakings of every kind. 

" Tramways form a very small item in the gross sum which is thus 
granted animally, and they are often the only undertaking on which 
money can be so spent in a particular district. 
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" In these Departments bordering on the sea, millionB have l 
granted by the State for mnki'ng and improving seaports and for other 
maritime works of httle advantage to the inland population, which 
expects its share of whatever is going in the shape of Government 
aid, and will In^st on having it. 

"Then the poUticU question steps in, and these diatrtcta have 
Deputies and Senators like other places, whose tirst duty is to their 
constituents, and ii they neglected it, and were not able or willing to 
secure this share for them, their places would be very likely to be 
taken by others possessed of more energy or more influence. 

" The electors of a district consider that they nre the best judges ■ 
of what is good for them, and it seems a hard case to refuse a grant 
for a tramway on the ground that it will not pay if they wish to 
have it, when their neighbours in the same Department have been 
given etims five or six times as large for other undertakings which 
pay no better. 

" I believe that this was the case here, and that some prudent per- 
sons in other parts of the Department did at first oppose the tramway 
scheme as a waste of money, but were met with the answer, " You 
have got millions for your district, and you want to prevent us from 
getting a few hundred thousands for ours. 

" I think, however, it will be found that, owing to their want of 
success, tramwaye are going out of fashion in this country, and that 
people are not so anxious for them as they were. 

" I am told that many lines which hod been projected will not now 
be carried out, and although the m.ere iiuiahing of the systems already 
begun, and which cannot be stopped, may amount to a considerable 
mileage per year until they are completed, I have reason to believe 
that after this year tramway construction will show a considerable 
falling off in this country. 

" An experienced engineer, who supported the tramways of this 
Department, informs mo that .since seeing their working, he has 
entirely changed his mind about them, and will never again vote for 
a steam tramway in rural districts unless it is entirely constructed 
on land purchased, and does not ruu anywhere along the pubhc 

" My informant considers that in order to justify the outlay in. 
carred in making tramway lines, every mile of their route should be 
able to feed them with tight or heavy traflic in proportion to their 
coat of construction and working expenses, and that in order to fulfil 
this condition they muat be made in one of two waya : — 

" 1. Cheap to construct and work, and in this case they should be 
only what used to be known aa a tramway, viz., a line running for all \ 
its length along the public roads, with light rails, carriages, and 
wagons, which enables a service to be kept up of carriages running 
frequently at small cost, 

" This kind of tramway requires to bo worked by horses, or by 
«ngjiiefl of a lighter and more economical build than any at present 
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in use in this country, but except in or near large towns it can scarcely 
ever pay. 

" 2. By making it {&s has teen done here and elsewhere) a railway 
more or less light, worked by ordinary steam locomotives, capable of 
moving a large amount of tonnage iti heavier trains running less often. 

" A line of this description cannot be run entirely along the public 
roads in this country for several reasons, one of which is that very 
few of them are wide enough to allow it to be done with safety, and 
land must therefore be purchased, which, as I have mentioned already, 
has been done here on 30 per cent, of the whole route, thus enor- 
mously increasing the cost, and even this has been insufficient, for 
where the line does follow the highways, owing to their narrowness, 
many accidents have occurred tlirough horses being frightened, cai< 
riages upset in consequence, or from the wheels getting caught in the 
rails, with the result that a considerable share of thi! gross earnings 
is, I hear, likely to go in damages. 

" Again, the working expenses are very heavy, owing to the rise 
and fall of the ground on the road parts. 

" In one section of about sixteen miles the locomotives have to work 
the trallic on an incline of as much as 1 in 30, and they are themselves 
so heavy when fully provisioned with coals and water, tliat they can 
only draw a load of two and a half times their own weight. 

" This does not matter very much at present, there being so little 
trafBc, but if what is one of the arguments in favour of tramway- 
making proves correct in this instance, and that sufficient traffic is 
developed to make the lino of benefit to the population as a whole, 
the line will have to be abandoned and a regular railway constructed 
in its place, entirely on purchased land, so that the steep gradients 
may be avoided. 

" I cannot help thinking that it would have, under the circum- 
etances, been wiser to have spent a very small part of the outlay in- 
curred on improving the public roads, which, in this Department, are 
far from perfect, but then no grant from the State could have been 
obtained for such a purpose. The general impression now in this 
country seems to be that the solution of the question of rural traffic 
does nut lie in tramways, but in mechanical traction on the ordinary 
roads, and that the only difficulty in the way is the want of a loco- 
motive suited to them, and which will not be obliged to carry the 
great load of coals and water which they do at present ; this has not 
yet been constructed, but the experiments lately carried out in France 
seem to indicate that the difficulty is most likely to bo solved by the 
use of petroleum as fuel. 

" If this should turn out to be the case, I feel sure that many 
country districts will regret having saddled themselves with a costly 
system of tramways which must be paid for some day, even if the 
burden is not felt at present, and when we remember the enormous 
indebtedness of the Communes, any addition to it must appear to be 
serious matter. 
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"ThiB debt, which, in 1862, amounted to ^26,000,000, or 15s. per 
head of the population, had risen in 1890 to £129,000,000, equal to 
£3 4e. per head, and must have largely increased since then owing 
to the liberal expenditure on public works during the last four years, 
wbicli has been facilitated by tlie low rate of interest for loans 
secured by county or municipal guarantee. 

" There may be {tia I have eaid already) some lines of tramways 
which are exceptions to the general rule, and have proved a success 
by benefiting the country generally or paying their way, but I believe 
this will be foun<l to be owing to exceptional circiimatancos, such as 
their siippiying a missing link in a railway system, or passing through 
districts where there are prosperous sugar factories or distilleries. 

" One in particular is always quoted, that between Pithiviers and 
Toory, but I believe it combines both these advantages to a degree 
not found elsewliere, and still its earnings have not hitherto been 
jrulhcieiit to prevent loss in the working. 

"As toothers, I have never heard anything beyond the general 
statement that they benefit the district, without any facts or figures 
being given to prove it," 

Tliis is a somewhat depressing report, and it will be noticed that 
Mr Warburton is very sceptical in regard to the "indirect advantage 
to the population at large " of such lines. But it must be remembered 
that his point of view is that of the average practical Englishman who 
believes only in a scheme that will stand on its own legs without any 
official props. It will be only fair to quote a few more cheerful 
figures* regarding the 2 feet gauge light line, from Caen to Dives and 
Luc-BQi-Mer in Normandy, built and equipped by the Decauville 
Company, who were granted a concession in 1890, The line is 
nearly twenty-four miles long, and cost £50,594, or about £2143 per 
mile. In 1891 the profit was about 71 per cent, on the capital of 
the Company, and the growing surplus, during three years of working, 
is seen in the following table: — 
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18S3 

1894 
1896 


315,333 
3Se,SS4 


* 

6754 

6288 
8SS0 


£ 
618D 

G3D2 

5371 


£ 
15B5 

2BS8 

3209 



The gauge, 2 feet, of this light railway was chosen in preference to 
that of 2 ft, 6 in., because the Utter was too near the existing metre- 
gauge, a reason wluch would not, nf course, obtain in England, and 

• Enffintcring, Feb. 28, 1888. 
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has not prevented lis from adopting the 2 ft. 6 in. gauge in India. Both 
at Dives and Luc-aur-Mer the line touchee the Western of France. 
ITie track ia laid mainly along the Hide of tho public road. Besides 
ordinary traffic, thero is extra tratlic in summer between Caua and 
the coast, and even in winter, on market days at Caen, a good amount , 
of business is done in passengers, goods, and farm produce from and 
10 the rural districts. The smallnesa of the gauge, and the porbabihty j 
of the permanent- way, make temporary extensions easy, and the I 
lines may be run down to the fields during harvest, and shifted as i 
required. 

The permanent-woy is of the Decauville pattern, and weighs 89 ' 
lbs. per yard. It consists of rails, weighing SO lbs. per yard, fastened I 
to sleepers weighing 2i\ lbs. by two inside and one outside rivets, and 
ifl laid in sand ballast, topped with gravel and atones. Level-cross- | 
ings over roads are paved. 

Land (which has frequently been a costly item on the liberal valua- 
tion of juries composed of peasant proprietors) was free, and thero is 
no fencing. 

There are fifteen stations — some with sheds only, others provided 
with a small office — two running eheda and one repairing shop. 
Telephonic communication has been eatahli^hed on the return wire 
system. 

The curves are sometimes sharp, one having a radius of only 65 feet, 
and gradients are as steep as 1 in 33. All the passenger, and most of 
the goods, stock run on bogies. The automatic brake is used. 

Third-class passenger vehicles, carrying 56 passengers, weigh 3} 
tons. They are made open for summer traffic. Mixed (irBt-clasa and 
second-class passenger vehiclua — composite — are closed carriages with a 
<;entral passage. Composite passenger and luggage vehicles are in use. 

Of goods wagons, besides special cars for bullocks and horses, then 
are two types. The smaller carries 5 tons on two axles. The larger, i 
which carries a 10-ton load (a standard gauge load), does not weigh I 
more than 3^ tons. 

Since 1893 thero has boeu a reduction in train-mileage eipen»efl 
and an increase in train-mileage receipts, the latter having been 
Is. ^d. in 1893 and 2s. Id. in 1895, the former la 4id. m 1893 and 
Is. 4tl. in 1895. As regards the capacity of this Nmall line, it is said 
to have carried 61,405 passengers in the month of August, or a 
-average of 2000 per day. 

Another line on the 2 feet gauge may be mentioned, that front 1 
Fitbiviers (Orleans and Molesherbes Railway) to Toury (Paris and j 
Orleans Railway).* It was referred to in Mr Warburton's report I 
above, 

This railway was constructed by the Council of the Department to 
encourage the cultivation of beetroot and the manufacture of sugar. 
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Ite working has been leased to the Decauville Company, the terms 
being that, in any year, if the gross receipts are less than £116 a mile, 
the Department shall pay the Company half the diHerence ; if they 
are more than £148, the Company shall pay the Department half the 
difference; and, between theae Umitg of gross receipts, no payment 
shall be made either way. The Department hoped also to save 
eomething in road mainteDiinco. 

The line is nineteen miles long, with seven intermediate stations, and 
sii other stopping places where passengers without luggage may join 
the train. The track is laid on one side of the public road, and is 
not separated from it in any way. Most unfortunately, the opposition 
of the Communes forced the line to make a detour round the villages 
instead of passing through them. At the stations are an open passen- 
ger shod and a parcel office containing a weighing-machine. The 
cooductor issues tickets on the train. The gradients are generally 
about 1 in 100. 

The rails weigh 19-1 lbs. per yard, and are cold-riveted to steel 
sleepers, with six inches of ballast under the sleepers. There are two 
goods engines, compoimd ou ii. Mallefa system, weighing 9 tonn 
empty and 12 tons full, and two passenger engines, weighing 7'2 tons 
empty and So tons full. Of wagons, beades a cattle-wagon bogie, 
there are two types, one being 5-ton four-wheelers for beetroot, and 
the others 10-ton open bogies weighing 3'17 tons. The cost was 
£1223 a mile, or, including equipment, £1551 a mile. 

Important branches have been laid down by cultivators and 
manufacturers. 

" Boselly," in La Vote Ferree, has given some interesting par- 
ticulars* regarding a group of five local lines, aggregating one hundred 
milea in length, traversing a desolate sandy desert in the Lander, and 
owned and worked by an independent company, to which the Great 
Southern Railway has given a guarantee of 5 per cent, on capitaL 
These Imes were opened in 1891, In 1893 the gross receipts were 
£18,000 (about £3 10s. per mile per week), the working expenses 
£11,000 (£2 3s. per mile per week), and the net earnings £7000 
{£1 78. per mile per week). 

A reference to the short table at the end of the book, compiled 
from the Railway Returns of the United Kingdom, will show that the 
gross receipts are very poor indeed. It is aU the more remarkable, 
therefore, lliat the proportion of working expenses to total receipts 
should be so low as 61 per cent.,^ahout the same as the Festiniog 
Railway can boast of with nearly seven times as large receipts, and 
very creditably approaching the figures which we hnd opposite the 
names of the great railways in that table. 

The Laudes light lines cost £3200 per mile ; and the interest and 
linking fund ou a capital of £320,000 demanded an annual charge of 
£18,000, of which the Southern Kuilway hod to make up £11,000. 

* TranipoTt, January i, 18B6. 
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But then the Southern Railway received £33,000 graea receipte od 
contributed traffic, and this trafiic was wotked at Tory much less expense 
than 66 per cent, of the receipts, the average percentage obtaining on 
the system ; ho that the net revenue due to the branch lines was a 
groat deal more than the £11,000 which the Southern Railway had to 
make up. From these figures the writer of the article infers that a 
main line might allow a rebate of 20 to 30 per cent, on all traffic con- 
tributed by a local line. 

M. Colson*^in his report to the International Railway Congress 
of 1891 — implies that, both in France and Belgium, light railways 
have been successfully launched, so far as their construction goes, but 
that their working leaves much to be dcsireJ. 

SiscuBEion on the Utility of Branch Lines. — The advocates of 
light railways will find in M. Considcre's artlcleat on the utility of 
branch lines ^ and in M. Colaon's criticisms! — a most valuable- 
demonstration of the claims which such lines have upon the main 
lines, the inhabitants of the locality traversed, and the community at 
large, for support and encouragement in return for direct and indirect 
honeGts conferred by them. This is, indeed, the chief lesson to bo 
learned in our study of the light railways question in France. 

We are so accustomed to accept as a matter of course^ — disposed of 
with the payment of rates and fares — the direct advantages which w& 
derive from railways, that few of us attempt to realise to what extent 
we are indirectly indebted to them. M, Consid^re has endeavoured 
(1) to show how largely the main lines profit, both directly and 
indirectly, from light railways which act as feeders to them, (21 how 
largely the public are benefited by thom, (3} to prove that, if rail- 
ways are to render the maximum of direct usefulness to the public, all 
rates should be reduced to the incremental cost of service (a term, 
which will be defined later on), and (4) instead of guaranteeing k> 
minimum interest on capital or handing over a certain proportion of 
the gross receipts, to evolve a traffic formula which will induce a 
working agency to earn its subsidy by the development of trafSc, th» 
reduction of rates, and the provision of a liberal train service. 

Obtaining his data, first of all, from the special case of nine light- 
fcodor lines on the Western, Orleans, and Northern systems, and 
then, for further confirmation, from general statistics, M. Conaidero's 
investigations lead him to conclude that, for every franc of passenger 
receipts taken on the branch, the main line also takes one franc ; 
that, for every franc of goods receipts taken on the branch, the main 
line takes two francs ; and that, talcing passengers and goods together, 
the branch contributes— on the average — to the main lino additional 
receipts amounting to HO per cent, of the receipts on the branch. 
In M. Colson'a opinion, however, branch lines develop local traffic 

* Suit. tU la Ciytnm. InUm. da Cmig. de» ChtminideFer, USl,— ''I>i higidt' 
tion del CbdninB da Fer &onomiqaei>." 
f JnnaUi des Ponti et Chavif^, vol. iiL, 1892, and vol. *iL, 1SS4. 
; AntuUei dt* PonU tl Chauatitt, Nor. I8B2. 
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mainly, and their contributions to the main hnoa hava been over- 
Mtimated by M. Conaidi-re. Without attempting to Ueterraino to 
what precise extent main lines are indebted to branch tiii(!s, the late 
Mr A. M. Wellington described the position very cleariy : * — ^"The 
reason for the continued and rapid building of branches in spite of 
their apparent unproductiveness is simply this : — They contribute 
tntffic to the main line which, as it is merely an increment, co»iH 
nbeat/e emnparatively little to move, and often nothing at alt. " If the 
contnbuted traffic takes the form of extra passengers or small consign- 
ments filling up vehicles which otherwise wotUd he insufficiently 
loaded, if it suppliee a back-load, and if it is carried on the main line 
in the direction of favouring grades, the main line's share of the 
receipts becomes practically an addition to its net — rather than to its 
gross — revenue. Light railways, therefore, when they act as feeders, 
are entitled to the most generous treatment at the hands of main line 
companiea. The latter may da their shunting, marshalling, tranship- 
ment, and clerkage for them at junctions at a small charge or even (if 
iheao services involve no addition to the main line stafl) for nothing ; 
afford them the fullest junction facilities, platform, yard and shed 
space, etc. ; repair their engines and rolling-stock at cost price ; treat 
them leniently in regard to demurrage and detention of wagons ; allow 
them, in the division of earnings, a share depending on the lead on 
the main line of traffic contributed by the branch, etc. Under the 
usnal terms, hay might be consigned from Easingwold in Yorkshire 
to Hexham in Northumberland or only to a main line station just 
Iwyond the junction, and the branch would receive the same in cither 

The direct gain, says N. Considere, to the actual users of railways 
— and this, he insists, is quite as true of light railways — is equal to half 
the gross receipts. The indirect gain to the country at large is equal 
to two and a half times the gross receipts. The total contribution of 
railways to the wealth of the country, directly and indirectly, amounts, 
therefore, to three times the gross receipts. Inasmuch as only one- 
tliird of the lead of traffic due to the branch lies on the branch itself, 
the direct and indirect gains to the public of such light railways is 
equal to six times the gross receipts. Their value to the State is 
equivalent to 5 per cent, per annum on their first cost. The State, 
says M. Considere, owes this to these local lines. The general tax- 
payer might, therefore, be fairly called upon to support tliem to that 
extent. On the other hand, the general taxpayer may— as will be 
Been further on in our epitome of M. Consid^re's views — require these 
lines to be worked at rates which approach the incremontut cost of 
fiervioe, in order that he may get full value out of them. ^I. Colson 
doubts that light raUways of local interest have any appreciable effect 
on the public wealth. Even that of the great railways must he shared 
with other agents of modern progress. The utmost we can expect 

* Bttmomie Theory of Railviay Location, by A. M. WalliDgtoii. 
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from these light railways ia one simple and tangible result— thi- 
cheaper carriage of certain commoJities. Any altompt, saya M. 
Cobon, to count upon indirect benejits as n set-off to increased taxation 
miiBt be regarded as too complicated a problem to be put into figures. 
In conaidering t!ie feasibility of a light railway project, all we can do 
is, after a careful study of the nature of the traffic to be got in the 
district, to estimate, more or less correctly — (1) the probable receipts 
on the branch itself, (2) the additional receipts it will bring to the 
main line, and (3) the direct profit to the public on coat of transport. 
These direct benefits may be compared with the direct expenditure to 
be incurred, but there we must stop. The gross receipts are the most 
important item, and they should, M. Colson considers, not only cover 
the actual cost of working, but also pay interest on a portion of the 
capital, Tlie remainder of the capital may justiRably be furnished 
by the State and the Department. Indeed, considering the privilegea 
belonging to the State in regard to mails, telegraph, stamps, etc., it 
might contribute as much as one-half. M, Colson vahies highly the 
vivifying effect of railway passenger traffic. 

If, says M. Consid^re, railways are to render the maximum of use- 
fulness to the public, it may be necessary to reduce rates to the incre- 
mental cost of service {lepri-x de revietit pnrtkl de Iramporl). The 
application of this term, which occurs so constantly in the discussions 
of French experts, must be explained. The legal or maximum tariff 
is divisible into two parts— (1) the toll (droit dep-'-age), to cover the 
cost of maintenance of way and works and interest on capital, and 
{2) the charge for carriage (prix de. tnmiiport) to cover movement 
expenses, including those connected with rolling-stock, the cost of 
hauling, and the cost of working the traffic. The toll amounts to 
about GO per cent, of the whole charge. The actual cost of service 
{prix de revient dea iraiwjtortt) is also made up of fixed and movement 
expenses. Tf from the cost of service we eliminate the quota o( fixed 
charges falling, on division, to each unit of traffic, we arrive at the 
actusd increment of cost {le prix de ivi^nl partiel de Irannpwt) due 
to the movement of a unit of traffic, and to this we will apply the 
terra "incremental cost of service." The investigations of M. Baum 
and other osperts justify generally the assumption that cost of service 
is about the same per passenger- mile and per ton-mile. In discussions 
on French railways, the cost of service is usually accepted as fi} 
centimes per ton or passenger per kilometre (0'88d. per mile) and the 
iucremental cost of service as 2 centimes per kilometre (0"32d. par 
mile). The cost of service may differ greatly on one railway and 
another. On one Indian railway the average cost of hauling a ton of 
goods is stated to be O^Hd. per mile, on another 0'7d, per mile. As 
between one kind of goods and another, the differences in cost of 
service most he far greater. The determination of the average cost of 
service would serve no practical purpose, but the use of the term 
a definite value in discussion. 
Obviously in regard to goods, the cost of service diminishes as 
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obtain fuller loads ; when the amount of btislaesa done in a certain 
commodity is so large that the fixed charges, being widely distributed, 
tend to disappear ; when return loads fill traios that otherwise would 
run empty ; wlien the goods are ea^sily handled ; when the consignor 
and consignee do their own loading and unloading ; when the grades 
and curves of the lines are easy ; when the goods can bo lun through 
without break of bulk or transhipment, etc. Under such favourable 
conditions the incremental cost of sservice may be reduced from 2 to 
li centimes per kilometre {from 0'32d. to 0'24d. per mite), as in the 
ca» of coal trained from the Nortli of France to Paris. 

3r. Coiisid^re's proposition is opposed to all practical ideas of rail- 
way economics. The minimum rate — Iwlow which a reduction .Fould 
bring no further traffic of the kind — may be determined by thu con- 
sumption or by the production, the demand or the supply, of that 
commodity. Like the prohibitive maximum rate, it depends more 
upon the value of the goods than u])on anything else. If, in order to 
reach the minimum, the incremental cost of service is barely covered, 
other goods wliicli can afford to do so must pay the fixed charges, or 
tlie tax-payer must make up the deficit. 

As a matter of fact, in French as in English practice, Solacroup's 
rale is followed of making the goods pay what they can afford to pay, 
■nd the classification depends mainiy upon the value of the goods and 
the loss or damage for which the railway would he responsible. It 
has been left to Germany to abandon the ad valorem principle of rates 
and classification in favour of the so-called " natural system " (utterly 
condemned by M. Colson) of basing the charge on the weight and 
volume of the goods. A tradesman might just as well charge the ' 
wunc price per pound or per cubic inch for every article in bis sliop. 
This system ignored the question of varying respoDsibility ; it gave 
rise to innumerable practical diHiculCios, and the endeavour to reduce 
the chaises by closer loading — in full wagous, in groups of wagons, 
or in complete trains — created an intermediate service of middle- 
men called "groupers," who pocketed any nominal saving on tbo 

As we have said before, instead of expecting low rates on light 
nulwaya, we must be prepared very often to pay as much as double 
the ordinary rates, and this has been already recognised in the 
schedides of the orders authorizing light railways in England under 
the Act of I89G. 

In France, when the Departments determined to construct the 
light railways but to lease the working of them, various formulie 
were from time to time proposed for expressing the amount of subsidy 
in terms which should ensure the mutual benefit of tlie public, the 
lessees, and the l.>epartment. 

Tlie tendency ot a formula based on a division of net earnings 
would be to encourage the working agency to keep up the rates, and 
the necessity of checking the expenses would entail a blending of the 
official element in the management which would be objectionable. 
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Most of llie Indian Government agroements with companies working 
the railwajB ilepend on a division of surplus profits (if any) aft«r 
repayment of guaranteed interest, etc. 

In France and Belgium it is usual to adopt formula} based on a 
division of gross receipts. The effect of tiieae may be to give the 
lessee too much on passengers or too littla on goods which, although 
of great importance to the public, are only able to bear a low rate, 
and there is no inducement to run additional trains. The conflicting 
interests of the lessee and the public are aggravated, and the usefulnesa 
of the railway greatly impaired. A few examples may be given, 
expressed in Engh'sh as well as French terms : — 

Let F = the working subsidy in francs per kilometre. 
L '^ II II pounds sterling per mile. 

H = the gross receipts in francs or in pounds in each ease; 
then — 



F = 2250f. + i K 

F = 2000f. + 1i H 

F = I500f. + JR 

F = 7oOf. + I R 



L = £H5 + i R 
L = £129 + I R 

L = £97 + i R 
L = £48 + I R 



The constants in those formulae are obviously such that the subsidy 

would be equal to the gross receipts, when the latter amounted to 

3000 francs per kilometre or £1 93 per mile. 

In those known as the Belgian formulie^ 

F" R(ifR= Oto 2000f.) 

F = 1500f. + 0-30 R (if R = 2000f. to 5000f.) 

F = 500f. + 0-50 R (if R = 50001. + ) 
L = K (i(K = to £129) 

L = £97 + 0-30 R (if R = £129 to £322) 

L = £32 + 0-50 R (if R = £322 +) 



singular assumption seems to be made that working expenses 
e more rapidly when the gross receipts exceed 5000 francs per 
kilometre or £323 per mile, than when they are below that amount. 
Accordingly M. NoblemaJre (of the P.-L.-M. Railway) proposed the 
following — 

F = R(if R = to lOOOf.) 

F - 260f. + i[ R (if R = lOOOf. to 3000f.) 

F = lOOOf. + i K (if R = 3000f. to 6000f.) 

F = 2000f. + 0-30 R (if R = 5u00f. -i- ) 

L = R(if R = to £64) 

L - Xie + 3R(ifR= £64 +£193) 

L = £64 + J R (if R - £193 + £322) 
L=X129 + 0-30 B (if K = £323 +) 
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Tha djfierent results obtained by the use of one series or the other is I 
Buffidently illustrated by a few figures. 
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In some coses the Goveinment of India, luin undertaken to main- . 
t^ii, stock, and work a railway constructed by a company for so 
much per cent, of the gross earnings, and has allowed to the company, 
by way of rebate on the net earniugs of the State railway, from trafSc 
interchanged with the company's hue, a certain amount, as required, 
to make up interest at a certain rate on the actual capital espendi- 
tnro, surplus profits in excess of a certain percentage on capital being 
divisible between the State and the company. 

pi M. Conridfere, discarding all formuhp based merely on gross receipts, 
first of all reduces the complicated formula adopted in Le Finistere to 
four terms : — 

F = a + iR'' + <-R" + rSl", 

■where B" = gross receipts from passengers, R*" = groas receipts from 
goods, and M''= the number of goods tounes-kilometres (correspond- 
ing with our ton-mileage), and then expands it into six terms — 

F = o + fiR" + cR" + dV' -I- eM" +/ K, 

where V''= the number of passe nger-kiloraotres, ; 
metres. The co-efficients he proposes are oi follows — 

F= lOOOf. +0-I5R^' + 0'25Ii« + 0-04 V^ + 0-012M'= + OiOK, 

or, as we might write it in English equivalents — 

L=£64 + 0-15R'' + 0'25R"-l-0-04P" + 0-012G" + 0'40M. 

The effect of the first throe terms is obvious. They give the lessee 
a fixed sum pltt* a cortain proportion of the gross receipts from 
passengers and goods. The fourth and fifth terms encourage Idm to 
increase his passenger-mileage and goods ton-mileage. The sixth term 
induces him, not merely to run the service of trains required in the 
specification, but to put on additional trains for goods or passengers 
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when the public convL-nieuce demwuls them. The co-efficients n 
eomse, be modified according to the conditions of tra£Qc. 

M. Oolson agrees with M. Coneid^re that a good workiiig formula 
» m^entlj needed for leasing lines of low traffic — especially those 
which hare been assisted from the public jiurse — and concurs in hia 
Injection of fonnulip of the a + bR type. M, Consid^re's solution 
of the problem receives from him a warm tribute of praise, but he 
sif;gsst^ certain modifications in the formula. Hij would combine the 
|;Dods and passen^-er receipts in one term, R. Moreover, M. Con- 
sidere's co-efficients tend to lower the rates too much, because the 
lessee is not sufficiently interested in increased receipts, and might 
eren find it pay him to carry certain traffic for nothing. An addi- 
tioud train with 60 tons of goods, for example, would add to his 
•nbaidj (under the fifth and sixth terms) ri2 francs, even if the 
raovipis weie nH. M. Colson, therefore, would increase the effect of 
K, ftttd reduce that of a, M, and K, thus: — 

F = SOQ/" + O'BR + O-OOSM + 0'3K, 

OT nxpi«8S«d in English equivalents — 

L = £19 + 0-5R + 0-005G + OSM. 

M. Ci>I«v>u is of opinion that, by way of security, the lessee b 
Itravid* [MLTt of the capital, and, if the lessee had advanced as mu^ 
M lObOOO francs per kUometre, or £644 per mile, the constant might 
b« raiiwiil to TOO tmica in one formula and £45 in the other, to give 
ttw I linn 4 per cent, on Ida share of the capital. It will be observed 
Uwt if lh« tessee now rims an additional goods train of 60 tons, the 
IkM uid fourth terais will only give him 60 centimes for it, so that 
h* it vbliflvd ko kMp Ilia rat«is high enough to make R ti remunerative 
tlw^ wpvoiltlly if new stock has to be built for the new traffic. 

A tonaulit of Uie type advocated by ^f M. Considere and Colson b 
MStakllj b««U appliwl to two light railways in the Department of t 
Loin, MmI in quoting it from an interesting summary* of an artii 
on **Stato Subeidiea^' in the ToiV />>;/«, only the letters and oid 
of U» t#rttM htitv been changed for the purpose of comparison — 



J 



L - 4:93 + O-SK + 2<l.G -i- J./.M, 



In KlvltAh MJtUTHluitA. 



* rV<iiM|Mrf, ^'oT. 33 1S84 
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n each HmBl] State — Unification of Italy and purohasB 



CosTEsrs. — Railwajs ii 
or railwaya by Governraeni — lueir operation oy compaoiei — ine law oc loo — 
SecoadvT lines under the law of 1S79— The laws of 18S1, ISST, and 188!)— 
Bemarkable development of trimirayH^RelatiTe [KMitiou of ligliC railwaya and 
tmnways— VarioUB gauges — SiRnor Adamoli'a roport — Attitude of the great 
tioea Inwards light railways — Palenno-Corltione Ugat railway — Steam tramways 
— Occupation of roads by tight lines. 

Helation of Government to the Main Railways. — lu Germany, 
as will be observed in the next chapter, tbe first railways were built 
lor the local purposes of the liifTerecit States, and very much the 
same thing occurred in Italy. With tbe unification of Italy — wbich 
began with tbe annexation of Lombardy to Sardinia in 1359, and 
was finally aoeomplisbed by the absorption of tbe Pontifical States in 
1871— came the closer connection of the various railways. In the 
cooise of a few years they were bought up by the State, and in 1885, 
State management having been tried and found wanting, the work- 
ing of the railways was leased to great companies on a system of 
division based upon the gross receipts — a syetent which may induce 
the agency to cut down expenaea on renewals and improvements, hut 
i3 not likely to make it prefer a largo traJhc at low rates to a small 
traffic at high rates. Such, brieHy, is the position of the main hues, 
and more need not here be s^iid befoie introducing the subject of 
minor lines. 

Laws Relative to the Uinor Sailways.^Undor tbe law of 1873 
a certain number of railways wero constructed under special condi- 
liona of economy and encouragement, such as their exemption from 
taxes on materials of construction, their freedom from the usnal 
requirements in regard to continuous fencing, their promotion 
by provincial or communal synilicate-i, their assistance with an 
annual subsidy of £64 per mile (1000 francs per kilometre) for 
thirty-five years, etc. This, for example, was the subsidy given to 
the Torre belvicino-Schio-Aisiero line (3' IJ' gauge) 14 miles long, to 
which, however, no corporate bodies appear to have contributed.* 

" Rrparl) /mm fftr Majeity's RepniKnlali'r' Airoad on Light JCailwtyi, 
18M.-rlMiy, No. 6. 
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Tho Railway Claasiflcation Law of 1879 ftuthorisetl the State to 
construct 951 mileH (1530 kilometres) of secondary lines, on condi- 
tion that district syndicates furnished 40 per cent, of the cost up to 
£6150 pet mile {80,000 francs per kilometre), 30 per cent, of the 
^lext £4506 per mile (70,000 per kilometre), and 10 per cent, of 
anything above that amount. Accordingly, tlie Arezso-Fosaato lino 
(3' 3|" gauge), 83 miles long, received ^ths as State subsidy, and 
ygtha as contributions from corporations. The conditions and sub- 
sidies of the law of 1873 were extended to such lines, the adoption 
of narrow gauges was permitted, and these railways might be built ■ 
on the public roads, provided that a clear width of 16' 4j" (5 metres) 
was left for cart traffic. 

'I'he law of 1881 permitted the State to afford assistance by sub- 1 
sidies to other lines besides those covered by the law of 1873. The 
maximum of these subsidies was raised, by the law of 1887, from 
£64 to .£193 per mile (3000 francs per kilometre), and the term of 
concession was prolonged from thirty-five to seventy years. Such a 
subsidy was granted to tho Biellese lines (3' 1 J" gauge), 24 miles long, i 
to which the corporations interested also contributed a lump sum of I 
£10,000 (250,000 lire). The law of 1889 extended aid by State j 
subsidies to lines promoted by private parties in their own interests. ' 

Development of Tramways. — But in Italy, as in the Netherlands^ 
the development of tmmwnije (by which are meant railways Iwd on 
roads) baa been mucli more remarkable than that of secondary rail- 
ways. Failing a special law dealing with tramways, their position is 
to some extent defined and recognised by various orders issued by 
the Public Works Department and the Council of State, as well as 
by legal decisions. Thus a tramway cannot be laid on a road except I 
with the sanction of the road authorities. Higher authority cannot ] 
override lower authority which maintains part of the roads to be 
occupied. The tramway must not interfere with ordinary road 
traffic ; as soon as carts and carriages cannot use the top of the tram- 
way the line becomes a railway. The road authoriUes surrender no 
part in the possession of the roads to the tramways ; if the roads, to 
suit the tramways, require improvement or alteration, the road 
authoritiee eicecute this themselves. The spread of tramways in Italy 
is, as M. Colson indicates in his " Exposi5 de la Question de la Legisla- 
tion des Chemina de Fer tconomiques,"* largely due to their free- 
dom from restrictions, and their decentralisation. I 

Railway legislation does not hamper tramways. They come imdei | 
legislation atTectmg steam engines, however, and in this way the 
Minister of Public Works has been able to regulate sufficiently tram- 
way construction and working. Thus there may not be more than 
4, ■'), or 6 vehicles on a train ; maximum speed may be fixed at any- 
thing between 9J and 15J miles (14 to 25 kilometres) an hour, II 
miles (18 kilometres) being the usual maximum ; at certain places the i 
trains may be restricted to a foot pace ; occasionally the platelayers j 
' Ball, tie la Coram. Intertiat. du Corg. tira CA;nJni de Fer, 1891, 
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may have to line the ron! from point to point, but tk tn-oublesome and 
coatly requirement of tliis l(ind is eeMom euforue(L in regard to the 
tsrilf, a most important matter, the workiug agencies are allowed a 
very free hand, no maxima aven, in soma cases, being prescribed. 

Tramways do not seem to receive large subaidioB. They may be 
(^ampelled to carry the maila free, but, being classed as road under- 
takings, they escape the taxes whicli weigh so heavily upon the TaH- 
waya. 

Belative Position of Light Eailwaya and Tramways. — It was 
anticipated by M. Colaon that a law, which iiad for some years been 
in contemplation, would be passed by the Itahau Parliament, depriv- 
ing tramways of all the advantages due to their decentralisation, 
bringing them, like the light railways, under centra! control, and 
placing them under almost as stringent conditions as the normal rail- 
ways. In the case of tramways the clearance between the vehicles 
and houses fronting the side of the line was to be fixed at 2 ft. 7^ in. 
(0*80 metre). The speed was not to exceed 15 miles (24 kilometres) 
an honr by day, and 1 1 miles { 1 8 kilometres) by night. If the maxi- 
mum speed did not exceed 12| miles (30 kilometres) an hour, the line 
vas lo be exempted from payment of the fast-train tax, and only 
liable to the usual 3 per cent, levied on freight carried by alow trains ; 
but the other lines would he taxed like the normal railways. The 
ttve centimes stamp duty on tickets, however, wns not to bo exacted 
for shorter distances than 6^ miles (10 kilometres). Direct manage- 
ment by the Departments and Communes was to be prohibited. The 
concession was to terminate at the end of forty years as a maximum 
limit. Maximum rates and fares would be fixed by the Government, 
who would reserve entire control of the working, 

Light railways would be dealt with under the same law. Con- 
cessions for these would be granted by the State, even when they 
ware to be laid wholly or partly upon ordinary roads, but this occupa- 
tion would require the consent of the local authorities. The maximum 
term of such concessions would be seventy years, or, if three-fourths 
of a line lay on the roads, fifty years only. Special regulations would 
be included in the act of concession regarding the woi'king of the line, 
the rolling-stock, the composition of the trains, and their speed, which 
was to be limited to 18} miles (30 kilometres) an hour in the case of 
railways using the roads. The part of the road occupied by the rail- 
way was not to be used by carts, carriages, or foot-passengers, but was 
to be marked off so as to leave a clear width of road of at least 1<3 ft. 
4J in. (5 metres). These lines were to be freed from the stringent 
regulations regarding fencmg, gates, gate-lodges, etc., which are applied 
to ordinary railways. Secondary railways were to be allo.wed the 
reduction, granted in 1885 to the great lines, of the tax on passengers 
on urban and suburban journeys, to 2 per cent. Stamp duties on 
tickets were to be retained. The State would reserve full control of 
the working, and prescribe the time-table. 

The'proposed law would authorise the Government to subsidise the 
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lines in terms of tlie law of 1S89, and rttquire the districts and perdous 
interested to furnish similar assistance, in the form of annuities to date 
from tho opening of the lines for traftic. 

If the law passed, the classification of existing lines as tramways or 
as light railways would come under the considuration of the Govern- 
ment, and concessionnairea were greatly alarmed at the prospect of 
their tramways being reclassed as railways, and burdened with 
additional taxation accordingly. The proposeil law would be a com- 
plete reversal of the policy of decentraiiBation which had been ko 
favourable to these lines ; and would bring the tramways under the 
same regulations as applied to light railways, which— aa M. Colson 
said— differed but little from those imposed on the great hnes. 

Light Eailways.^We find various gauges ou the lisht railways — 
■2' 9i", 3' H", 3' Sf, and 3' T^" (0-85, O'OD, 1, and MO metre), and 
also "on the "tram ways— 2' 5J". 3' OJ", 3' 3^", 3' 7i", and 4' 8j" (0-75, 
0'95, 1, MO, ami 1-435 raBlre). 

According to Signer G. Adaraoli,* the Naples- Nala-Baiano received 
no contribution either from State or corporation, hut is a very paying 
concern. All the others (except the Turin-Rivoli line to which the 
I'rovince of Turin contributed), received a subsidy from the State. 
Most received assistance from interested corporations as welL 

The tramways, constructed and worketl at the expense of the 
cone essionna ires, are nut obliged to furnish such returns as would 
indicate what profit they make. 

While unable to give figures relating to the increaso in trade and 
produce due to light lines, Signor Adamoli observes: — "The fact, 
however, that none of the grantees has been under the necessity of sus- 
pending or giving up the undertaking, and that none of these lines 
has afforded the least reason to suppose that, owing to absence of 
profits, it may be eventually closed, leads to the conclusion that such 
rtulways have yielded good results to the localities traversed, and 
those who have constructed them." 

Yet M. de Eiicker, in his reportf on the relations between the great 
railways and light feeder lines, tells ua that llioao light linos suffer 
grievously at the hands of two great systems of main railways, bought 
up by the State and leased in 1885, for a term of sixty years, to two 
powerful working companies (the Adriatic and the Mediterranean). 
Wlien those leases were made out, the great railways were expected 
to do wonders for the wealth and prosperity of the country. As 
these anticipations failed, so the great railways became suspicious of 
competition and injury everywhere, Ou the contrary, it is argued, 
the effect of these hght lines has been contributive, not (or in but few 
cases) competitive. Yet, even those light lines which act as branches 
and feeders are said to be treated by the main lines in most step- 
motherly fashion. They are looked upon as mere underlings, and the 
assistance afforded them takes such doubtful forms as through book- 
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ing, a burden nther than a privilege, a facility given to the public and 
accompanied by a reduction of fixed charges; the loss falls mainly 
upon the poor light line, which haa to do the junctiou work covered 
by those fiied charges ; and, white the latter are comparatively un- 
important on long-diatance traffic, their loes easily swallows up the 
-short-laad share of a through rate which is allotted to the branch, 
interchange of rolling-etock and through rating, as between two great 
lines, are all very well, but the provision of suitable rolling-stock by 
the small line is a heavy expense, while the performance of shunting, 
marshalling, tratishtpment, haulage, etc., at the entire expense of the 
branch is indefensible. 

The Palermo-Corleotie Railway in Sicily is a light lino on the 3' li' 
gauge, 42 miles (fiS kilometres) long, to the capital of which (accord- 
ing to Jtr Adamoli's Report) the State contributed 60, and the cor- 
porations 40 per cent. Interesting details of this line are given by 
Mr R. J. Money,* some of which may be quoted : — 

IVidlh at formation level, 11' 6". 

Steel iknge rail, 40 lis. per yard. 

Red oak sleepers, 5' 6" by 7 in. by 4i in. 

Minimum depth of ballast under sleepers. 4 in. 

RuDuirig time, 42 miles, including stops, 3 hours 50 minutes = 
9I| miles per hour. 

Running time, 42 miles, excluding stops, 3 hours 37 minutes = 
1 1 miles per hour. 

^fetal bed-plates were laid between rail aud sleeper at joints and 
throughout sharp curves, and their number has since been increased ; 
the plat«a are pierced for two spikes. 

Tlie first and second class carriages (each with IC seats longitudinally) 
and the luggage-vans weigh 3 tons empty and 7 tons full. The four- 
wheeled wagons weigh 3 tons empty, 9 tons loaded to full capacity, 
and 6 tons loaded with general goods: the corresponding weights for 
bogie-wagons are 6, 18, and 9 tons respectively. Thus, two four- 
wheel wagons, with 6 tons dead weight, will carry 12 tons of general 
goods against only 9 tons of general goods carried by one bogie-wagon, 
with the same dead weight. Mr Money does not refer to this differ- 
ence of capacity, hut he points out that on curves the tractive power 
required to haul three four-wheel wagons will haul two bogie-wagons, 
which is, of course, in favour of the latter. 

Il appears that the engine- loads, with three axles coupled, vary from 
45 or 50 tons on a maximum gradient of 3'9 per cent, to 100 or 105 
tons on the level. 

Tank-engines are used, diameter of cylinders, 12^ in. ; stroke, 
16 iit. ; axles, 3 coupled, 1 pony ; rigid wheel-base, 6 ft. ; diameter of 
wheels, 2' lOJ" and 3 ft.; heating surface, 495 sfj. ft.; weight, 
loaded, 24 tons G cwt. ; greatest axle-load, 6 tons 4 civt. ; gross load 

* "Light Railway!,'' by Mr B. J. Mosey, MiH. Proe. Inst. C.E., toI. cxzi 
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hauled up maximum incline of 1 in 25, 50 tons; builders, Measis 
Hawthorn, Leslie, & Co. 

Mr Jloney gives figures also for the atanilard- gauge main line 
Sidh'on Railway, some of which may be airauged, eo far as possible, 
for comparison :— 



Details. 


SicilUn 

BAilwBVS 

Main Lines. 


P&lBnno- 
Oorleone 
aiawmy. 


Length of liiu. on level 

gudiont of 1 ici 200 or less, 

li..., . 

Length of Biraigbt line, . . . . 
Carved line, over fiOO me\roa (164D foot) radius, . 

„ ,. 500 metres radEu.a or less, 
Maxiumni gradient, . 
Minimum radius of turves, 


20 per oent. 

20 

39 

21 


12peranit 

u 

60 ., 


EO per cent. 

20 

30 „ 

1 ID 81-6 

492 feet 


55 per oent 
" .> 
*2 .. 
lin2G-6 
230 feet 



On the main lines, the allowance of coal was 0'27 kilogramme per 
a sle -kilometre, with 30 kilogrammes extra to locomotives hauhng exprees 
trains. Each hour etaoding in ateam was equivalent to 2 locomotive- 
kilometreii, and each hour shimting trains to S train-kilometres. 

Onthe Palermo-' 'orleone light line tlie allowance of coal was for each: 
Kilogrammes. 
Locomotive-kilometre, ..... 4'00 

Hour in reserve shunting, SO'OO 

Hour standing in steam without shunting, . I5'00 

Lighting up, 6000 

Carriage-kilometre, 60 

Loaded wagon (2 axles) kilometre, . . . 0'70 

„ (4 axlca) „ ... I'iO 

Empty wagon (2 axles) ,, O'SS 

„ „ (4 axles) , 070 

Hour shunting '^ 4 loco motive- kilometres, 
Women, at a monthly salary of only 6s. to 9s., protect the lavel- I 
crossings and signal the trains on the Palermo-Corleono line. 

For the first four miles from Palermo Ibo raUway runs alongsids, J 
and on a level with the highway, separated onJy by a low stone wall, I 
9 to 15 inches lugh, serving rather as a boundary and to bold th» J 
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ballast tbim to protect the road traffic. " Althotigli," says Mr ^[oIle7, 
" there is conndetable traffic on the highway, hoth in carts and foot 
paasengera, no difficulty is experienced in working the railway on 
thase four miles." Nor ia there any difficulty on the "Wisbech and 
Upwell Railway in Cambridgeshire, on many light lines in India 
which tun through crowded bazaars, nor on the Italian roads occupied 
by tiamways, and one would think Mr Money's remark unnecessary 
were it not for the opposite view held by many of the British public. 

Steam TraniwayB. — ^Of " steam tramways in Italy " — aa distin- 
(Tuished from, such light railways as we have just been discussing — 
Sipnor P. Amoretti has given us an interesting description.* 

There is quite a cluster of these about such centres as Padua, 
Iktantua, Itologna, Tiacenza. Turin, and especially Milan. Altogether, 
there were about 1875 miles of steam tramways in Italy in 1896, 
and most of them, according to SipKir Amoretti, were on the standard 
4' 6J" Range. On the other hand, it is puzzling to find in Signer 
Adamoli's hst only one standard gauge tramway (the Naples-Fuzzuoli 
Tramway), and only 287 miles (461"744 kilometres) of tramways 
allc^ether. Evidently the term has been differently applied by each 
of these gentlemen ; diflicutties of this kind are constantly cropping 
up in the study of light railways. 

A remarkable development of lines, originally local and isolated, 
into a connected system, with through and cumulative working, has 
taken place in many parte, especially in Lombardy. In some coses 
goods can be carried right through by tramway, without transfer, for 
more than 100 miles. On the tramways around Pisa, and on others, 
railway wagons are freely worked. About 36 companies, operating 
1365 miles of tramways, form the Italian Tramway Association. 

Of narrow gauges adopted on the tramways, the following were 

mentioned a few pages back, having been gathered from Signor 

Adamoli's liet— 2' 5^', 3' OJ", 3' 3f' , and 3' l^". Only the first and 

last of these are given by Signor Amoretti, who also mentions a 

' 3' Hi' gauge as being used. 

It is absolutely necessary that the top of the rail he flush with the 
surface of the road ; but, in many cases, the metalling between the 
rails is only rough-dressed, so that, although there is nothing to pro- 
rent ordinary carts from passing over the tramway, if necessary, there 
is no inducement for them to remain on it longer than they are 
obliged. When the road is as wide as 32' 10", the line is separated, 
or rather marked off, from the road by spurstones at intervals, which 
give a clear carriage or cart-way (to epurstones on the opposite side) of 
19' 8". On roads of minimum width, 26' 3', the line is not separated 
by epurstones, and the clear space (from inner rail to spurstone on the 
oppo»tc side) is only 16' 5". On the narrower roads, according to 
Mr Robert Gordon, t the Jliianese tramways sometimes follow the 
centre, and eliare it with ordinary cart traffic. On bridges, between 
• Jftn. Proe. Inal. C.E., Tol. oicii:., 1895 ; «lso in The Engineer, March and 
Apia 18N&. 

i —._ n__. r. .. n, I. _.i .__.•_ "--nson "TramwBya," 
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parapeta, tbi 
space of 16' 5", 
but in narroWi 



diatanc* ia 23' 11 J', which gives also a clear 
In streets, the line ii^, as a rule, laid in the middle, 
places the line muBt be ]aid on the side to leave s 



minimum olearance to the other side of l-^' 9 
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Flit. ?, — Road Seotions, Italittn Tramwaji. 




Viguoles or flat-footed rails are exclueivaly used. They are spiked 
directly to the sleeper on the straights, but chairs (or rather, it may ' 
be presumed, fiat bearing-platee) ttre inserted on curves. The 36 lb. 
rail haa a very narrow head ; the 42 lb. rail is a wider pattern. Only 
where it is necessary to cross a road, and in towns, are guard-rails 
used to faeilitate consolidation of the road-metal for the passage of 
ordinary carts. Oak sleepers are used, as this wood is plentiful ; 
their dimensions are 7' 3" by 7 in. by i\ in. Gyard-rails. of similar 
section to the running rail, are used on curves of less than 16S ft. 
radiuH. The cost of permanent-way, witli a 40 lb. rail, was aaid by 
Mr Churchward in ISSCi* to be about 15s. per hneal yard. In ths 
towns, point lovers are fitted in a box Bush with the ground, uid J 
uau be actuated by the foot pressing down a counterspring. Thsl 
curves are frequently very sharp indeed, and gradients are sometime* I 
-as heavy as 1 in 15. It is acknowledged that sitch gradieute restrict,! 

■ MiH. I'ror. hitt. C.S., vol. Ixxix., I'sraonson "'Tramw*;!." 
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the utility of tlie line, more eepecially for goods traffic, but the object 
Mems to be to construct the line, even with sucli dmwbacka. Tha 
croesinfj places have a loop eidtng on the olT Hide, requiring an extra 
strip of Und ; the j^rentest length of trains is not much more than 
130 ft., 8o that 359 ft. from poinU to pointa gives ample room for 
GTos«ng, coupling, uncoupling, or other shuntiag purposea. Occasion* 
ally a dead end ia required as well. So far as poasible, these crossing 
etations are laid on public ground, as the tramway companies have no 
powers to take up land compulaorily. The station may consist 
simply of a signboard with the inscription "stopping place," axe ept 
At termini. The connections with private sidings— leading directly 
to farms, fruit gardens, dairies, mill?, factories, ironworks, brickworks, 
limekilns, quarries, and mines— are numerous, and are such as would 
be " unattainable on such a general scaJe by ordinary railways." 

"The development of this important branch of traffic resources" 
— says Signor Amorotti, and the paragraph deserves i^eibalim quota- 
tion — "has induced the various companies to do their utmost to 
facilitate loading and unloading processes. Thus, for instance, for the 
conveyance of bricks and tiles from the extensive works at Beivasco 
to Turin, the trucks are simple platforms, carrying three or four open 
cages, in which the bricks or tiles are fit>icked straight from the iield. 
On arrival at Turin the cages are slung off by a crane on to carts, and 
tbiis conveyed to their destination without one intermediate proces^s 
of handling, thus avoiding cumulative charges and attendant per- 
centage of damage. Another special class of work is the conveyance 
of ffBOal matter from Milan to outlying sewage farms. The matter is 
removed in the first place in iron tanks on ordinary carta to the tram- 
way station, where the tanks are slung by the crane on to platform 
trucks. At their destination the tanks are either emptied direct into 

a large reservoir or conveyed on carts to the fields These 

arrangements are undoubtedly of great importance to agricultural 
districts, and permit of the disposal, at the cheapest possible rate, of 
B«wage matter to much greater distances from the city or town than 
would otherwise be possilile by costly work or machinery." 

The engines have generally two axles; on exceptionally steep 
gradients three. The working parts are boxed with a casing which 
hangs to within 4 in, of the rail level. In full working order, the 
engines weigh 8, 16, or, exceptionally, 20 tons. The average distance 
from axle to axle is 5' 3', and the diameter of the wheels 1' 11" or 
2' 2^'. Neither condensers nor smoke conaumera are adopted. Coal 
is burned, and wire epark-guards are fitted on the chimney. 

" Goods trucks generally resemble those used on tlie railways, 
their capacity ranging from 6 tons to 8 tons, and their weight (empty) 
varying from 2J tons to 3J tons for open trucks, and from 3J tojis 
to 4j tons for covered vans." 

All the passenger carriages, and most of the goods wagons, have 
brakes, chain brakes on the former, screw brakes on the latter. Con- 
tinuoufl brakes are seldom adopted. 
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Tram trains running at from 10 to 1 2 miles an hour may have six 
vehicles attached to the engine. A maximum speed of 11, 12, and 
even 15 miles is permitted. The first-class fare is about Id., and the 
second-class about f d. per mile. At least one telegraphic connection 
is compulsory between all stations and stopping places along the line. 
The rates for goods are very low. 

The average cost of tramway per mile may be put roughly at 
£2600, of which £500 is for rolling-stock. The gross earnings are 
about £400, the expenses £300 (or 75 per cent.), the net earnings, 
therefore, £100 per mile, and the average dividends {i.e., on ordinary 
shares) about 3 per cent. 

In his report to the International Railway Congress of 1891,* M. 
Colson recognises the use that has been made in Italy of the public 
roads, and he attributes the prosperity — as he describes it — of the 
light railways in Italy to the fact that they have not been legislated 
for, and have not been assisted to a very great extent, since private 
enterprise has thus had a free field, rates and service have been 
adapted to actual requirements, and minimum charges and maximum 
receipts have followed the natural laws of supply and demand. 

* Bull, de la Comm. Intern, du Cong, des Chemins de Fci\ 1891. — ** La Ldgisla- 
tion des Chemins de Fer ^conomiques." 
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Gennanj— Railwaya local and owned by each State — National intereata para- 
tnaunt in PiusBia alone— Imperial control of otber Statea limited — Imuerial 
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gauge in Bosnia and Uerzegorina — Main features of light railway luicoiiragemeiit 
in Austro Ilungary. 

Hungary— Local railways introdaced in 1S6D — Facilities afforded bylaws of 
1880 and 1887— liralte-power- Stati»licB~Mr Milbanke'a rei-ort. 

Holland— Partial or total exemption of light railwaya from law of 1B7G — 
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Their freedom from restrictions and liberal treatment by road -own era— Capital 
Biatnly contributed by private subscribers. 

Bwitcerland — Recently renewed interest in the movement— Doscriptiou of ths 
Qenevese metre-gauge light lines — Main-line assistance. 

Sweden— Annual allotments by the Diet for advances to companies— Facilities 
afforded by Swedish Stale railways— Narrow gauges. 

SuHia — Mtuor tin«9 of comuinDication elitl wautinfc— Nevertbeleas minor lioM 
legislated for in 1887— Encouraged by the State- Well treated by main linca. 



GEBMAITY. 

Ab, until the CoTifeJerntion was dissolved in 1866, Germany con- 
sistcd of numerous States, practically independent in the mnnngement 
of their internal alTairs, it is not Burprisiiig tu find that tho early 
derelopmont of milways had no relation to Germany as a whole, but 
WM carried on by each State aeparately, in accordance with its own 
particular requirements. The smaller States, adopting the policy of 
Stato ownersliip, "actually succeeded," says Prof. Hadley,* "in 
doing what so many of our country toivna (in America) tried to do a 
few years ago by municipal suhacriptions ; that is, they secured I'atV- . 
* Jtailroad TransporlaCim, p. 20i. j 
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ivad consU-ucluin fur the salce of local interesln, where mere business 
coaaidenitions would not have caused railroads to bo built." 

In Prussia, tiowover, the ^rowtlk of tlie national spirit was impressed 
upon tlie development of railways from the hej,'lnmng. In 1S42 State 
aid was granted in tlio form of guaranteed interest, and the right of 
taking over the railways after a certain number of years was reserved. 
In 1848 the tjtato constructed a railway from Berlin towards tho 
Rusaian frontier, largely for military reasons. Henceforward, the 
Stiito continued to build lines on its own account, and to buy up 
railway stock. When, in 1 870, I'russia welded all the Gemjati States 
(except Austria) into a solid empire, it was Bismarck's desire to 
establish an Imperial Btate railway system. This was resisted by the 
component States of the Kmpire; but, so fat as Prussia itself is 
concerned, it presents to-day — as Prof. Hadley says — "the typical 
example of State railroail ownership." Most PruBsian railway 
servants are members of the civil service, and the railway system 
has been organised as much for political and military, as for business, 
purjwsca. Moreover, Alsace- Lorraine, liaving no separate existence as 
a State, comes directly under tho control of the Imperial Government. 

So far OS the railways of each of the other States are concerucd, 
the Imperial Government confines itself to matters of general regula- 
tion and supervision. Tho former do not affect those lines which 
come under the edict of 1878, dealing with local railways. This 
edict recognises standard gauges of 4' 8J*, 3' 3|', and 2' 5J" (1-435, 
1, and O'lO metre) ; limits the maximum speed of trains to IS^ miles 
(30 kilometres) an hour; imposes less severe regulations in regard to 
road inspection, fencing, signalling, train service, brake-power, ic. ; 
and autlioriaes local bodies still furtlier to relax eucli rules, if neces- 
sary, with the approval of the Imperial Government. L'nder the 
law of 1875, these light railwaj's either receive remuneration for the 
carriage of the Imperial mnila— a service which the great lines have 
to perform gratis — or are altogether relieved of this duty, 

Prussian, as distinguished from Imptrrial legislation dealing with 
secondary railways, deserves epocial attention. The Prussian Govern- 
ment in 187S acknowledged generally that secondary lines required 
financial assistance and the application of less stringent rules of 
working, but declined to lay down more precise rules in tho form of 
a rigid law. During the next ten or twelve years several secoudnry 
lines were constructed under concessions, but more (iind these, as a 
nilo, on the 4' 8J' gauge) by the State, which was also busily 
employed in the acquisition of all the railways. The same thing 
liappencd in regard to secondary railways iu other German States. 
Secondary railways (NelientialiTu.-n) — it should be expUinod^are lines 
on the same gauge, and laid with the same description of permanent- 
way OS the main Hues, but the maximum speed is limited to (40 kilo- 
melres or) 23 miles au hour. 

When, as was seldom the case in Germany, lines were laid on public 
roads, their treatment was less concerned with concessions thau with 
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IS aimpler regttlattons then permissible under tlic local authorities. la 
Bavaria gucIi tramways forincd |Htrt of the ordinary railway system. 
So aiso did they in Prussia, unless tliey lay entirely within the ■ 
boundaries of ono Commune, when the State liid not interfere. 

Light railways {Kleinbaiinen) in Prussia are more particularly 
defined and regulated by the law wliich came into force on 1st October 
1992, but no similar law has been introduced iiitu the other States. 
At that time there were in Prussia 83 light railways, 69 of them being 
tot passengers (and of these no less than 61 lay on the outskirts of 
towns), 5 for goods traffic, and 9 for mixed trallic. The standar^l 
gange was adopted on 37, the metre on 35, the 2' 5J' on 3, the 1' lOi' 
on 1, and various other gau<;ea on the remainder. The motive power 
used was locomotives on 25, electricity on 6, cable on 3, horses on 
46, and mined on others.* Witliin four years — i.e., up to 30th 
September 1896— no tecs than 129 new light railways had been 
sanctioned under the law of 1H92. Of these, 76 were in actual use, 
and 53 were in progress. 

The new law places the light railways under tbe control of tho 
Post and Telegraph Department, which finds them extremely useful. 
Financial assistance allorded by the State, the FrovincBs, and the 
Communes, in the interests of agriculture and forestry, has caused a 
rapid development of such lines. Tbe State is empowered to lend 
X65O,O00 for this purpose. Up to the end of January 1897, 
£126,838 had been allotted, and it waa intended shortly to increase 
the amount to £353,053, which would provide for the construction 
of about 633 miles of light railway. There appears to bo a great 
variety in the form and tho extent of tbe assistance given by tbe 
Provincial and Communal Authorities. 

"The one point of agreement," says Lord Grnnville,+ "seems to 
be that the Provincial and District Authorities never themselves under- 
take the construction of a light railway, but only support such under- 
takings on tbe part of other public bodies or private persons." 

There are throe principal methods in which such assistance is given : — 

" 1, In East Prussia, Hanover, Rhine Province, and the Depart- 
ment of VTiesbaden the preliminary works (earthworks, etc.) are 
carried out by the Province on tho condition that the projectors bind 
themselves to repay half the expenscB, or on other conditions. 

"2. Direct financial assistance, which is itself given infourdifTercnt 
ways: 

" (a) Hanover, Saxony, Rhine Province, and Schleswig-Holatein 
grant a loan. 

"In Hanover two-tbirds of tho total capital can be lent at 3 per 
(wnt. of interest, on condition that at least ^ per cent, is put bf 
nnaually as a sinking fund, the interest always remaining the same, 

• Min. Prnc. Init. C.E., vol. cxxxi., 1898,— AUtrnct on "Tlie Deraloiniient 
of Liitht RsilwajB in Pnusis." 

t JUpyrU/fom Uir Unjnty't R^pre.titlalivea Abroad on Lighl Sailieayi, No. B, 
ISM. 
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If the concern yieldB a net profit, it haa to be paid in tn the Province 
to raise the rate of interest or that of the ainking fund. 

" Saxony lends ca[iital to districts and companies according to the 
advice of the Provincial Committee. 

"The UUine Province lends the whole capital at 3 par cent, interest 
and ^ per cent, for ainking fund, on condition that any net profit shall 
be employed to raise the rate of interest to 3i per cent., and then to 
raise the sinking fund. 

" Schleswig-Holstein lends one'fourth of the original costs, exclurars 
of the acquisition of the land, without interest, but on condition of a 
Binking fund being raised. 

" Westphalia empowers its Committee to lend capital without laying 
down any specified conditions. 

" (i) East Prussia pays a certain part (not exceeding 1 i per cent.) 
of the interest paid by the contractors on the actually employed 
capital, hut this is not to be paid for more than forty-three years, and 
the total amount yearly laid out by the Province for this purpose is 
not to exceed ^7 SO. 

" Saxony undertakes to pay up to 4 per cent, for interest and sink- 
ing fund on condition that the Province shall rank before all other 
ahareholdars. 

" (e) Silesia grants assistance in the form of n free contribution, to 
which no condition is attached, except that it shall be repaid if tbe 
profits of the railway are enfticient. 

"Schleswig-Holstein, besides the above-mentioned loan, grants tt 
free contribution up to one-eighth of the original cost, on condition 
that, if the concern is sold, the contribution shall be repaid with the . 
same ]>roportionate part of the sale money. I 

" Posen and "Westphalia abo intend to grant contributions, but have | 
laid down no conditions. | 

" (d) Pomerania, Brandenburg, Posen, Westphalia, and tlie Depart- 
ment of AViesbaden take shares in the undertaking. 

" Most of the Provinces lay down as a condition of their help that I 
the district authorities shall in some way be answerable for the railway. 

"3. Facilities for the use of the public ways. 

" Brandenburg allows free use of the public roads to light railways 
of a generally useful character. tSaxony to all such undertakings. 

"The Rhine Province only demands payment for the use of the 
public roads when the light railway pays a net profit of over 
6 per cent., and then it demands payment of 20 per ceut. of this 
surplus. 

" East Prussia does not exact paymeiit for the use of already exist- 
ing roads, and even in other casea the payment can often bo evaded. 
This is the same in Posen. 

" In the budget for tlio Royal Domains and Forests for this year, 
£12,500 were set aside for the constniction of light railways, and for 
subsidising the same, so far as these railways are of material interest 
to the dtmuiiue and forestin, but would not come into existence 
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vitliout tbe help of the latter. From this fiiii'l, up to the present 



', five light n 



s have b 



9 Provinces of East 



n subsidised ij 
d Pomeronia," 

With this memorandum of Lord Granville's is given a list of thirty- 
aeven light railways only existing in 189+, and covering 480 miles, 
for he has not included those narrow-gauge lines which are legally 
treated as ordinary railways, although tliey might fairly be classed as 
light idilways. They were evidently included in the figures given 
ubove for l»92. 

In this list are found gnuges of 4 ft. S^ in., 1 metre, 3 ft. llj in., 
2 ft. 7 in., 2 ft. 4J in,, and 1 ft, llj in. 'Of the narrowest gauge we 
have the greatest mileage, of the widest gnuge the greatest number of 
lines. Tor narrower gauges than the standard, the Pruesiau law of 
1892 recommended the metre, the 0'75 metre {2 ft. 5^ in,), aud 0-60 
nietrB(l ft. lljin.).* 

The list furnishes some interesting 6guree of cost. The actual cost 
of the Stolp-Kathsdemnitz line, 11 miles long, 4 ft. B^ in, gauge, 
opened in 1894, is not given, but, so far as the data go, appears to ba 
£2682 per mile. The Une from Uromberg Station to the cattle market, 
2 miles long, 4 ft. 8J in. gauge, opened in 1893, cost £1590 per mile. 
The !>tralsund-fiarth line, 41 miles long, metre gauge, opened in 1694, 
cost £2393 per mite. The Bromberg light railways, 56 miles long, 
Ift. 11 j in. gauge, wereestimatedtotost £1626 per mile. The estimated 
cost of the Wilkovo light railways, 34|^ miles long, 1 ft. llj in. gauge, 
was only £848 per mile. 

The capital for the lines given in Lord Granville's list was provided 
by the contractor, the province, the district, and the parties con* 
cerned, either separately by one, or jointly by two, three, or alt four. 
In most iuatances the contractor supphed the money. Referring to 
the lines already mentioned, it may be noted that the capital for the 
line from Stolp to Rathsdemnit; was provided, in practically eqnal . 
amounts, by the province, the district, and parties concerned; that 
for the line from Bromberg to the cattle market, the Bromberg light 
railways, and the Wilkovo light railways, by the contractor, 

Before the law of 1892 was put into force, the provision of light 
lines was mainly confined to town service, and 83 per cent, of tliem 
were for exclusively passenger traftic. Since then at least three- 
fourths of the new light railways have been designed for town to 
town communication and mixed traffic. It is anticipated that 
electricity will be lai^ely employed as the motive power, and 
it is already (up to Sept. 1896) used on 38 light railways. 

It is exceedingly difficult to obtain useful information in regard 
to results of working. According to KiKjiiteerimj, 2nd Nov. 1894, 
the light railways in Germany, with a mileage of about 500, mostly 

* Thu gauge is largely used far military purjioses, Iiirormitton regarding 
enrvca, ftradieata, permaoeiit way, and rolhng-itMck la given in iVi'n. I'roe. laat, 
r.E . Tol. Mri,, 1893-B4,-"Exp«rienca of the Piusfim Railway Do|jt, ui tli» 
Conatruotion and Wuiking of Narrow- Gauge ltaitwiy»." J 
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narrow Rauge, earned gross receipts of £400 a mile, and paid from 
22 to 2-5 per cent, on capital outlay. On the Bavarian light rail way a 
in 1893 the gross receipts* were £106,601, and the expenses £55,588, 
or 5026 per cent., on gross receipts of only about £5 per mile per 
week. Those Government light railways are all of standard gauge, 
4' 8J', to take main-line gooda wagons, but are under separate 
management ; about two-thirds of the traflic are gooda ; and the 
method of working is extremely economical. About the Rath-Greding 
Railway, as a particular instance of economical working, iuformatiou 
is also given by Mr Money; here, it will only be mentioned that 
the line was opened in 1888, is of standard gauge, cost £2858 for 
constniction and £269 for rolling-stock per mile, employs 30 men, 
or 1*23 per mile; earns total receipts of .£3842 (aliout £3 only per mile 
per week), and ia worked at a cost of £2636, or 68'61 per cent, of 
gross earnings. 

In regard to economical working on German light lines generally, 
we have seen that the States could — with the approval of the Imperial 
Government — relax the regulations considerably. 

Accordingly, at speeds of less than twenty-seven miles an hour, a 
buffer compartment {instead of a buffer vehicle) might be sufficient 
between passengers and engine ; even for omnibus trains on main 
lines the conductor might have sole charge of the train, sell tickets at 
stopping places where no staff was kept, and look after luggage ; the 
driver and stoker, who worked tlio engine, might also grease the 
carriages; women might be employed as gate-keepers; temporary 
men might bo taken on without tho usual qualifications ; fencing need 
not be continuous ; gates at level crossings might not be required ; 
trains might halt between stations ; the telegraph and road-bell signals 
might be dispensed with; fixed (not only distant, but even main) 
aignols might not bo considered necessary ; facing-points might not 
even have point-indicators; the stoker might be dispensed with on 
the engine ; mixed trains would, of course, bo permissible ; trains, 
being ordinarily limited to 120 axles, might be pushed if they did not 
exceed 50 axles, with a man in the leading wagon, and at a speed not 
exceeding Dine miles an hour; authorised station-masters might not 
be required at stopping places ; and the brakes on vehicles (excluding 
IhosB on the engine and tender) might be one axle in every 12, 10, 
8, 7, 5, or 4 on inclines of 1 in 600, 300, 200, 100, 60, and 40 
ruspec lively. 

lu some cases, ordinary lines were actually dtsclassed to tako 
advantages of tho simplifications thus accorded to light lines.t 

The opinion of the German Government is that " in general, the 
light railways appear to bo well adapted to the development and 
improvement of agriculture and forestry and their accessories, particu- 



* Apiwndix iii.. "Money on Light Bsilvraya," \o\. ciiiii, Sfin. rne. hat. 

t "Expoai* de la Question itt LiKnes i t^ibU Trafic." by J. Lein»,—Svll. dt 
•la Cimm. Inlenal. rf« Omgriada Chcmint lU Fer, ia»3. 
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larljr to opening up new markets and facilitating tlie carriage to nnd fro 
of manure and raw pnyluce, orer a congjUerable area of country." 



AUSTRIA. 

At first tlie Austrian Government was inclined to look upon railways 
with the coid eje of dislike and discouragement. As early as 1S38, 
however, Austria had a general railway law, such as we did not obtain 
nntil 1845 ; and after that, for eight years or so until the revolution of 
184S, the State both built rnilways and assisted others to build them 
by guarantees of interest. Then, at the very time when Prussia was 
bnyioR up railways, the Austrian GoTemtnent were selling tlieira, and 
selling tbera badly, to private companies. For the backward condition 
of her railway communications Anstna sult'ered accordingly in her 
war with France in 1859 and with Prussia iu 1866. A few years of 
reckleea enterprise and epeculntion followed. Roused at last, in 1S73, 
the Government determined, so fat as the limited resources of the 
Treasury would allow, to pursue thenceforward a policy of State 
ownership and management. From time to lime, moreover, railways 
of s lighter description — officially known as "local lines " (tocii/- 
bahium) since 1W75 — wtre built, under special laws, at the cost partly 
of the State and partly of private persons. In obedience to popular 
demand, a law was passed in 1880 to afford further facilities for 
developing such lines, even without the co-operation of the State, by 
ini>anB of concessions; greater freedom in details of construction and 
working, rates, service of trains, and speed ; permission to lay such 
lines on public roads, etc. For some years, under the stimulus of 
this law, local lines were freely built, but the results woio not sutEci- 
ently remunerative to private capital, and it was only after the law 
of 1887 was passed that active promotion of these railways was 
resumed. If the capital could not otherwise be raised, the Govern- 
ment might help with a fixed subsidy, or undertake the working on the 
condition that the local authorities bore an equal share, while the la3ring 
of railways on State or other public roads was still less restricted, 
(Ixisting lines, submitting to the inferior classification and slower 
speeds, could also be admitted to Uke privileges — in fact, the law 
(tavc the Government a very free hand. If the speed on these local 
(secondary or vicinal) lines did not exceed (28 kilometres or) ITJ 
miles an hour, conijiderable economies instil tion, train, and engine stall's 
wore permissible ; fencing, telegraph, and gales might be dispensed 
with; the drawing up of time-tables and settlement of rates within 
the maximum limits were left to tlia concession n aires. In the conces- 
sions granted to local lines might be included exemption from taxes 
which weighed heavily upon the main hues, from free carriage of 
mail?, from pohce charges, from supervision charges, from stamp 
duties, from the stamping of passengers' tickets, etc. Junction facili- 
ties were afforded to local lines connecting with main, lines worked or 
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guaranteed by the State, and the coramon use of main line Btations 
waa given to tliem, free of cliarge. If the Provinces, the Comnmnes, 
and private persons contributed a reasonable share of the cost of such 
lines, the Treasury might furnish subsidies; or State aid might take 
the forms of grants of land or materials of construction, or of 
guarantees of gross or net revenue. A State main line might work a 
local branch for leas ihan the actual cost of working, the State roserv- 
iog the right of running State trains over tlie branch by paying toll. 

Between 188U and 1886, under the law of 1880, upwards of 87 
local lines were constructed, covering a length of HOI miles (2399 
kilometres). In 1887, as we might suppose, nothing was douo. 
Between 1888 and 1893— under the law of 1887—45 local lines, 
covering a length of 743 miles (U95'6 kilometres), were constructed, 

The Diet of Styria led the way in 1890 by raising £833,333 
(10,000,000 florins) to bo drawn upon for the construction of local 
railways. Kither the State or interested parties, or both together, must 
supply a third of the required capital (in lump sum or by subscrip- 
tion sliares), and must guarantee |ths of the interest at 4 per cent, on 
the capital. Tliese provincial lines would be worked, it possible, bj 
the administrations of the main lines with which Ihey connect, at 
actual working cost ; otherwise tliey would come under provinciiil 
management. The application of the law is entrusted to a mixed 
Commission, representing official and commercial interests. 

The Diet of Bohemia passed a similar law in 1892. The subscrip- | 
tion took the form of a guarantee of interest. 

The Gfllician Diet followed suit in 1893, but although, by this law, 
£25,000 (300,000 florins) was, for a period of thirty years from 
1894, to be provided in the annual budget for light railway subsidies, 
the view taken by the Diet was that light railways should, as a rule, 
be left to private enterprise, and only assisted after the most cautious 
and thorough examination of each project. . i 

A great deal of the above information has been gathered from a I 
note by Ilerr E. A. Ziffer in the Dull. Oe la Com. Int. dv, Con;/, dea ' 
Ch. de Fer, 1895. The rest of the note is mainly a eulogiura of 
such narrow gauges as i' C' (O'TG metre or 29-92 inches). Without 
going too much into details here a few of his facts may be mentioned. 
When a line was to be constructed from Nenhas to Nenbistritz, n 
distance of 11} miles (18 kilometres), it was estimated that it would 
cost £125,000 on the normal gauge ogainat £93,000 on the 2' 6' 
gauge, and the latter waa accordingly adopted. In 1892 the 
imperial ond Royal Railway of Bosnia (3' 6" gauge), 166 milea long, 
showed expenaea of £286 against receipts of £531 per mile. This 
railway, with the State railways of Bosnia and Herzegovina, makes 
up a system 379 miles (609 kilometres) in length, the longest in 
Europe, of 2' 6" lines; the average cost of them up to 1891 waa 
£7065 per mile ; the cost of them would have been £12,662 per mile 
if they had lieen laid to normal gauge ; and they pay interest at 
about 3 per cent. 
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In Austria-Hungary,* the encouragement given to light railwaya 
has taken the form of reHcviog them from the heavy tluea charged 
on ordinary railways, and of alTording thom spocial commercial and 
tecbnical facilities, while the Provinces have backed the policy of the 
Central Government with actual financial assistance. 



HUNGABY. 

The construction of local railways in Hungary began as long ago ae 
IStiO, and a distinction was made between secondary lines un the 
normal gauge and tertiary lines on the narrow gauge. 

Tiie public roads were cither insufficient, or in bad repair, and the 
development of agriculture and forestry, mucli nioro marked than 
that of manufactures, incteseed the demand made by local autlioritieu 
and private persons for local railway legislation. Under such con- 
tinued pressure the laws of 1880 and 188ti were passed. 

While an ordinary railway requires a special law, concessions for a 
local lino may be granted in an ordinance by the Hungarian Klinister 
of Commerce for a period of 50 years, and reserving the right of pre- 
emption. 

If the line passes through State property the State will contribute 
to the cost of construction. The Minister of Commerce may subsidise 
the line {in return for carrying the mails), but the subsidy, capitalised 
at 5 per cent., shall not exceed 10 per cent, of the actual cost of con- 
Btrncting ihe railway. For subsidies up to the 10 per cent, limit the 
State Budget may annually be debited with X25,00O. The Hungarian 
State Railwaya will carry construction materials at actual cost of 
pocket expenses; will supply engines, etc., from their locomotive 
worluhopa at long credit ; will furnish rolling-stock at moderate rent 
to those local railways that they work ; and are hound to take over 
(aa also are State-guaranteed private lines) the working of local rail- 
ways which connect with them, on the condition tlmt they receive 
compensation, if actual expenses are not covered, ^toreover, tlie 
JHniater may demand that the working of a local railway be handed 
over to a State or State-guaranteed railway. 

The Minister of Commerce may refuse concessions to local lines if 
those who benelit by them do not contribute 25 per cent, of the 
required capita). The municipal and district authorities may also 
contribute and levy special taxes for the purpose. The actual con- 
struction capital is fixed by the act of concession ; the amount, and 
the methml and conditions of subscription, of the normal capital, the 
kinds of stock to be issued, the dividends, and lixed interest are 
defined by the Minister of Commerce. The maximum rates are laid 
down in the act of concession, and reductions may be called for if thi 
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net profit id as much as 7 per cent, per annum three years running ; 
but within the maxima the concessionnaires have a free hand. 

In regard to brake power, it will be interesting to quote the table * 
recommended by the " Union des (Jhemins de Fer AUemands," and 
apparently adopted in Austria- Hungary : — 







Second Class Lines. 


Local 
Lines. 


On Gradients of— 


Brake Power. 

Per cent, of Gross Train Weight for Si)eeds, 

in Miles per Hour, of— 


per 1000. 
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18. 
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Up to 18. 
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12 
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15 
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100 
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34 
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49 
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56 


56 



Telegraph need not be provided if there are no crossing-places and 
no night-running. Three mixed trains a week at fixed times are the 
moderate demand in the matter of train servica For thirty years 
(unless, after ten years* working, they are paying as much as 6 per 
cent.) local lines may be exempted from stamp duties and other 
taxes ; nor do they have to pay for police. Among other burdens, 
they are (during the first ten years) relieved of the heavy transport 
* Bull, dela Coram. InUmal, du Omgris des Ch, de Fer, voL vii., 1892* 
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taies, which aniouint tu aa much as 18 per cent, on passengers, 7 pef 
cent, on ex[)rea3 gooiis, and 5 per ceut. on slow goods. 

At junction or joint stations, tlie service of the local line is per- 
formed hy the main line soRicthnes at coat price, but gratuitpualy as a 
rule. All that is demanded of the connecting local lino is the provi- 
sion at ita own cost of any necessary new installations. Handling 
expenses are paid by the line tliat incurs them. 

Fencing and level-crossing gates are only provided if specinlJy 
required. Although the telegraph is not obligatory, it is sometimes 
adopted as a matter of convenient workings the telephone is more 
frequent; the road-betl signal is dispensed with. Point indicators 
and disc signals are confined to junctions and crossing-stations, aa a 
rule, hut electric-boll control of points, or interlocking of points and 
signals maybe exceptionally required in the specification; outside 
pcints have to be padlocked. In mixed trains the passengers are, so 
far as possible, placed in the rear half of the train, at anyrate not 
immediately behind the locomotive ; but a buffer vehicle ia only con- 
sidered necessary under certain conditions of speed and composition of 
tmins. Special facihties are adopted for the sale of tickets. 

The average mileage of local lines {Vicinall/aiinen) open in ISSS 
was 1144 (1831 kilometres), and in 1893, 2333 (3733 kilometres); 
th« gross receipts were £245 per mile (1839 florins per kilometre) in 
1888. and £284 per mile (2131 Borins per kilometre) in 1893. 

Official statistics show a total mileage of 2326 (3722 kilometres) in 
1892, of which little more than A per cent, was on a narrow gauge, 2 ft. 
6 in. (0'76 metre). In this are included sixty local lines, which, 
with five others under constniction, represent capita! of £10,696,430 
(128,357,161 florins). Towards this amount the percentage of State 
subscription is 13*3, of the municipalities 7'u, of the districts, etc., 
12'4 — total percentage of public contributions 33-2 or £3,557,653, 
The remainder, ;£7, 138,777, represents the satisfactory share taken by 
private enterprise. 

The standurd-gauge lines cost £4124 per mile, the 2 ft. 6 in, gauge 
lines £3394 ; but, in making a comparison, it must he remembered 
that the State railways working any of these hues generally furnished 
the rolling-stock. 

Of these sixty local lines, 4421 miles were worked by the local lines 
themselves, 142 miles by private main lines to which they acted aa 
branches or connections, and the remaining 1741^ miles by the State 
railways, either (a) at the expense of the enterprise, (6) at the ex- 
pense of the State railway, ('■) as proprietors, or in most cases (d) 
under working agreements. 

The rolling-atock belonging to the local lines consisted of lOS 
engines (0-046 per mile), 236 carriages (O'lOl per mile), and 1714 
goods wagons (0'73 per mile). 

The gross receipts averaged £302 per mile ; the working expenses 
£165 per mile or 54'7 per cent, of the receipts. But the receipt* 
varied between such wide extremes as £806 per mile on one line, 
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and £17 on another ; and the percentage of expenses to receipts may" 
bo as Httle as 36'1 or as large as 89'5. 

The average interest on capital was 3"31. This J^eeins very satis- 
factory, but it "ia due partly to the miffieienthj hvjh jiagnenger anri 
gooih rnleit nkarged, and partly to the working agreements entered 
into with the State railways. According to these agreements the 
State receives a fixed sum per passenger mile and per ton mile of 
goods. Hence in every case eonie prolit cannot fail to accrue unless 
the private companies spend sums above and beyond working ei- 
pensea properly so called. .^M 

"In spite of the subsidy provided by the Hungarian State railwaj^H 
by means of working agreementa, and amounting to the siun oC^| 
£25,000 (300,000 florins) at least, still the net proceeds of the local ™ 
railways ore insufficient to meet the interest on preference shares, and 
the ordinary shares bear, as a ndo, no interest,"* Of course, one of 
M. Ziffer's remedies for this is the adoption of narrow gauge, but that 
is an open question still. His other suggestion, to lease out the 
working of the lines, — " as State working ia too much tied and bound 
by regulationa and lacks elasticity " — is more likely to bo accepted 
even by those who disagree about the former. 

Finally, since it is too concise to be abridged, Hi Balph Milbaoke's^ 
report on IJecondary Railways in Hungaryt may be quoted in exteruoj^ 

■'There were sixty secondary railways {Vicinalbalinen) in Hungi 
in tha year 1892 ; — 

Mileage in 1892, 3722 kUom. 

Gauge — 

Ordinary, r435 metres. 

Narrow, 0-76 „ 



"The capital necessary for the construction of secondary railw 
lias, as a rule, been obtained by private enterprise, to which, howevuia 
the State, the municipalities, the parishes, and others have co 
buted, either in fixed amounts, in subsidies, or by offering s 
guarantee according to their interest in the railway to be constructedi'l 
Such contributions have been made in exchange for ordinary share^ 
or, A fojuls jierdug. I 

" The State also remunerates such railways for carrying the mails, 
either by yearly payments of certain amount in proportion to the 
services actually rendered, or by arranging an annual average sum 
payable for a certain aeries of years. 

" These annual payments are usually capitalised and discounted by 

"There are also instances of municipalities guaranteeing the yearly 



* BhII. de In Comm. IiUrvnl. da Congria dea Clicmini lie Far, 18S4, 
Lines in HunRnry,'' by M. Zilfor. 
+ lirporlt/mvi Her Majtaly's Sipretcnlalivei Abroad on Light Eailurayi. 
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paymont of interest and the quota of amortisation of tlie debeuiurca 
isued by such railwajs. 

"The conipaniea formed for the construction of eucli railways 
usually issue ordinary eharc8, whicli must represent at least 35 per 
cent, cf the actual building capital. The balance is then reprcsentL-d 
by preference eharea or preference bonds (debentures). 

" The total of the contributions to the actual building capital of such 
railways represented, at the end of IS92, 33'2 per cent, of that capital, 
out of which the State contributed 13'3 per cent., incluttiug 5*6 per 
cent, for carrying the mails (capitalised), 7*5 per cent, being contri- 
buted by the municipalities, and 1'2'4 per cent, by the parishes and 
from other sources. 

*' It might be of interest to notice that the contribution of the State 
to the actual building capital of the secondary railways araountod at 
the end of 1892 to 17,167,680 florins (about £1,430,640), for which 
the State has received ordinary shares of the nominal amount of 
11.773,190 florins (about £1,231,015), whereas the balance of 
2,395,490 florins (about £199,625) was given afomh perdua. 

"The contributions of the municipalities amounted at the end of 
1892 to 9,588,442 florins (about £799,036), of which about 25 per 
cent, were given a fonde perdan, and the balance in excliange for 
ordinary shares. 

" The secondary mil ways are managed either indeppndently by the 
companies themselves, or by the 8tate railways on tho basis of 
contracts. 

" Such railways cannot be looked upon as paying undertakings for 
the present, especially for the holders of ordinary shares. 

" It must, however, be considered that the ordinary sharesare for tlio 
greatest part held by the contributors who have greatest economical 
ictereBt in tho construction of the lines, owing to the facilities of com- 
munication thereby obtained, and to the consequent increase in the 
T&lue of their estates. 

"Ab to the State contributions, Ihey are counterbalanced by the 
increase of the traffic of their own lines, as well as by the general 
economical development to be expected in the districts through which 
the secondary lines pass. 

" In fact, ont of the sixty secondary railways, only eight have paid 
dividends on their ordinary shares up to the year 1892. 

"The income of the secondary railways was ; — 



In proportion to the actual capital 
In proportion to the nominal capital 
(excluding the ordinary shares) 


1891. 


1892. 


Per cent. 
3-12 

4-30 


Per cent 
3-46 

4'61 
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"The pe.rcentage of tlio deficit, without reckoning the ordinary 
shares, anil only taking into con si'lcru Lion the sums reijuired to moet 
tlie iDterest, and the quota of aniorlisalioD in 1892, was 11 09 per 

" The receipts in 1892 were :— 

Per passenger, .... TTO per fcilom. 

(About ,^„d.) 
Goods, per ton, .... 362 per kilom. 

(About -^od.) 
" Whether, and to wliat degree, the secondary railways have stimtt-l 
lated the pcoduction and sale of dairy products, eggs, fruit, and 
Te^etablca, and products of other small industries in the districts 
through which they pass, cannot lie ascertained." 



HOLLAND. 

In Holland, local railways* do not necpsaarily moan— as in France 
or Belgium — those which are to a great extent paid for out of the 
local treasuries, and wlioso very existence depends upon the Provincial 
and Communal Councils. The essential diUerenee between local and 
normal railways is one of special facilities, atid the relief of the former 
from the regulations for construction and working imposed on the 
latter by the law of 1875. This relief, afforded by the law of 1878, 
was partial in the case of those local railways upon which the axle- 
load was limited to 9'84 tons (10,000 kilogrammes), and the speed of 
trains to IS^ miles (30 kilometres) an hour ; it was complet^ when 
the speed did not exceed 9^ miles (15 kilometres) an honr. TheM 
maximum speeds were raised, in 1889, to 25 and 12 miles (40 and 20 
kilometres] an hour respectively. 

The facilities include their release from requirements usimlly called 
for in connection with adjoining properties, fencing, details of work- 
ing, mail service, other communications, etc. Tlie application of the 
term " local " to such lines is so independent of any relations with 
local authorities, so purely one of freedom from stringent obligations, 
that the great companies have teen able to place several of thott 
lines under the easier operation of the law of 1878, and to have them 
classed as local railways. 

We may divide them into light railways and tramways. The 
former do, the latter do not (oven when of the same gauge), make 
direct junction with the main lines. 

The construction of light railways, which are not numerous, was 
conceded by royal decree to private companies, hut their working baa 
been leased by the latter to main-line companies, e.g., the Dutoll 
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Bulwaf Companj, upon terms wliicU differ cousiderablj in one case 
and BDOther. These lines have been constructed almost UDiTersally 
vitbotit Hnonciul assistance from the State, anil always without a 
gnarantee of interest. The districts traversed have advanced, in 
»ome instances, as little as one-tenth of the capital ; but tlie shares of 
ttie companies have often been subscribed by the Communes and the 
paTttcular persons interested. 

These light railways are all laid to standard gauge, but with a rail 
WMghing not more than 51'6 to CD'S lbs. per yard (25-6 to 30 kilo- 
gmnunM per metre). The open line is, of course, single. The 
formation is narrower, (he gradients and curves are sharper, and the 
station and signalling arrangements are simpler than on the normal 
niltrays. Fencing is only required in exceptional places, such as 
Btatiofl yards. In 1894 there were* about 160 miles (258 kilometres) 
of light railways in Holland. 

They make junction with the main tines of railway, and can carry 
theii lO'ton wagons vithout splitting the load. The great railway 
companiea working the light lines employ upon them special tender- 
locotnoCives, and special carriages for two classes of passengers. 

The light railways constructed by the Gelderland-Overijasel Local 
Railway Company form the most important network. They make 
Dp a total mileage of about S2 (131-88 kilometres), and cost, not in- 
cluding rolling-stock, about £3461 per mile. The official report 
transmitted by our representative at The Hague, Mr Bland, gives the 
following information ;— 

"The construction of this net, which is 131'88 kilometres long, 
ooBt 3,013,080 florins (£251,000), or, including the advances made 
by the company working it up to the Slat December 1893, 3,405,758 
florins {£283,813}, which is about 35,800 florins (£3150) per kilo- 

" The cost of the rolling-stock is not included in the above amount. 

"The company's capital (shares) amounts to 1,900,000 florins 
(£158,333), and was most of it supplied by the Communes and by 
private individuals in the district. The advance, free of interest, of 
the Province of Overijssel amounted to 3715 florins (£326, 59.) per 
kilometre, or to 67,194 florins (£6599) altogether ; that of the Pro- 
vince of Gelderland 10 per cent, of the cost of construction of the 
line Euurlo-Doctinchem, not exceeding 215,800 florins (£17,9S:j). 



" A considerable quantity of merchandise, as well as a large number 
of passengers, are carried by the local railways. 

"A great quantity of coal is carried ou the Gelderland- Overijssel 
lino, as well as raw and manufactured materials, between Rotterdam 
and the manufactories in Eastern Overijssel. These lines have also a 
very perceptible influence on the industries in East Gelderland." 

I Light Sailidij/i, 
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The tnlfic on this network of 
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88,145 florins = 

90,:i37 florins = 


£7345. 
£15,853. 



Not only did the Provinces make advances, to tlie amount of about 
10 pel cent, of the cost of construction, and tlie CommtniPs tntercstetl 
also assist, either with subeidiea or by taking shares, but the great 
railmy companies treated t^e light lines most generously, and the 
relations which exist between them appear to be most satisfactory. 
The main line has undertaken extensions and enlargements at its own 
cost, onder certain conditions. If it works the light railway, the 
main line generally letf it use its stations and approaches free of 
charge ; if the light railway is self-working, a small charge per 
train-mile, subject to a minimum, is made for the use of them ; joint- 
station working expenses are divided in proportion to traffic. 

The terms on which the Dutch Railway Company works eight 
contributive light railways, take the form either of a lease or of a 
partnership. 

In the tirst case, according to 5[. de Backer's report* on " Contri- 
bulive TriiflSc," the main line pays the hr;ht railway either a rent 
representing so much interest on the capital expenses, or the sum 
necessary to provide interest and sinking fund on the loon, or a per- 
centage of the receipts after deducting the working expenses, which 
are on a fixed mileage basis. In the second case, the two companies 
share the net profite in proportion to their share of the capital. In 
both cases the working company is responsible for any deficit. 

As far as po^ihle, says M. de Backer, and always on tbe lines 
worked by the Dntch railway, there are through passenger tickets. 
Through consignment of goods, generally without transhipment, is 
also provided for. The contract for hire of wagons stipulates ibai 
tbey be loaded within six hours, but their occupation between 8 p.m. 
and 6 a.m. is not paid for. The main lines employ special tender- 
locomotives, and carriages for two classes on the light railways. 

The Dutch light railways show bow much can be done, less 
by direct pecuniary assistance, than by generous treatment and 
facilities tendered to such undertaking by the State and the great 
railway companies. 

The true light railways of Holland, however, in M. Colson's 
opinion, are those laid on roads — "tramways"— which, beyond a 
restriction of speed to twelve miles (20 kilometres) an hour, enjoy 
otliorwise the most absolute freedom. Under the law of 1880, these 
tramways are hroiight under the same regulations as ordinaiy road 
tr«llio, an determined by tlie provincial authorities, with the single 
psuitptiou that tlie locomotives are subject to the usual rules affecting 
«VW1U (<ii);lnes. They require, therefore, no special concessions ; bntJ 

* etftl. <ti In CbWBt. InUraai. du Orng. rfu Chem. 4s Fer, ISM, 



UGHT RAILWAYS IN HOLLAND. 



99 



while they share tlie freedom of ordinary roail traflic, they have to 
submit to the aaine tolls, which ate very aunierous on the Dutch 
roads. These toils are levied on each vehicle, and, as a natural conse- 
quence, these vehicles are of lai^e aize. 

The State (represented by the Minister}, the Province, the Com- 
mime, the Land Keclamation Society, individuals ^whoever may be the 
pioprietors of each road — have absolute power of permission or veto 
to use the road for tramway purposea. The regulation of these tram- 
ways varies with different local authorities, but the latter treat them 
as liberally aa possible, knowing that they are beueficial to the 
country. Instances of obstructions on the part of road-owners are 
«Ktremely r^re. 

Some of the tramways are the property of the ^reat railways, a few 
belong to the tramway companies of the large towns, but moat of 
them were constructed by separate companies; of the last, a few ars 
worked by the great railways or tramway companies, hut most of the 
companies work thetr own lines. 

Those which belong to the great railways are all worked by ateara, 
are of standard gauge, and make direct junction with the main lines. 

Of steam tramways exclusively, there were in 1893 about 486^ 
lailea (783 kilometres), viz. : — 

26 milee of 2' 5J" (0'75 metre) gauge, 
49 p. 3'3|"(l-0O n ) u 
258J ., 3' 6 (1067 .. ) .. 
153 .- 4' 8^' (1-435 u ) .. 

"Tlie tramways of the private companies do not" — according to 
Mr Blond's report — " admit of direct junction with the main lines, 
even when their rails are the normal width apart. The construction 
of the tramways doe^ not permit the passing over of the luggE^e 
wagons of the railway companies, nor can the rolling-stock of the 
tramway companies bo taken on in the trains of the railway com- 

"The merchandise and luggage mnst he ttnloaded and reloaded at 
the junction. 

"Tender locomotives of 8i to 13 tons ore employed on the steam 
tramways. On a few hnes locomotives are employed up to IG tons. 

" Tlie construction of the tramways under the second diviwon* 
was assisted by the Provinces and Commuues, in many cases in the 
form of payments annually for a certain number of years, tfp to 
Ibis time the State has given a subvention in one case only 

''The traflic on the tramways of this class, from the nature of the 
su^tject, varies very much. On moat of them the passenger traffic is 
the principal thing, and the conveyance of merchundiso of small 
account. 

"This last is mostly confined to parcels, and is chiefly of local 
character. 

• I.e., tcsmways projier, not town tnmwtys. 
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"Vnk, g WMi » «^i]tol ilfl^ etc;, w,n conrejred to adjacent dairy pn>^' 
dOM — Bitfw faaJM ami tawna, but, except in a few cases, this con- 
vegsan is Jn eoi wi i lMa Me^ being restricted to email qosntities in 
WwqamM of the ■nmnoBB narigftble canals. 

' (^tUa mn addam amnjed, as they are geaeraUy driven to the 
nilwaj atatkMia and Ifaere pot into the trucks. On many tmmwayB, 
■bo, there is bat littie emiTeyance of wood, building materials, coal, 
uid sach like bolkj goodai On some lines in direct junction with 
Um nthnji^ tad on othefs aitosted in industrial districts, or where 
tbfi caltmtiao of beet-root is carried on, a very cooBidcrable amount 
nt MerAsBdiaa, however, is conreyed." 

SoMcCiiMs * CoBunnnie will gire a small annual subsidy for ten 
yian fa> a tismvay, in other eases ■ Commune will contribute a small 
Imaip SOB towards eonstoncti<Hi ; amilar subsidies from the State or a 
ft of in te »n extremely rare ; and in all cases private subscribers con- 
tarilnte the great bulk, oi all, of the capital. 

As IB Italy, 90 in Holland, light rulways laid on public roads have 
been the Drastprominent development, and their comparative success 
is attnbated by M. Colson* to tlieir being untrammelled by legisla- 
tkn, and fairly free to settle their own rates and arrange their own 
tnin aervicp, so that the charges are as low and the revenue is as 
large as the application of ordinary business principles can make 
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SWITZERLAin). 

More thau tn-euty years ago there was a movement to introduce 
narrow-gauge lines in Switzerland, but it died out. There have been 
some signs of revival during the last few years, mostly in the direction 
of railways to meet the lequiremeuts of tourists. Their development 
seems to depend upon the eitcouragement given by the Cantonal 
Authorities to private companies applying for a concession. 

Thus, in the Canton of Geneva, concessions were granted by the 
Government to certain citizens for nine narrow-gauge lines, radiating 
from Geneva. An account of these was given by M. A. Mallet in 
the Transactions of the Sociil^ d&i Ingeniettre Cti'ils of France.t 

The area of the Canton is 93 square miles; its population is 
107,000, of which the city of Geneva itself claims 70,000. 
ordinary railways there are 19*4 miles, of tramways 9'7 miles, and 
these narrow-gauge lines 4 3 '3 miles. The SociAtf Genevoim 
Chmniw lie Fer & Voie ttroite works all but one of the light lines. 

So far OS the gradients and curves permit, the light railways i 
laid on the side of the roads, twenty-five to forty feet wide, which are 
maintained by the Canton. The track is not marked off from the 
rest of the road in any way ; the streets of the city are narrow and 
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* Sv^t. de la Comm. Inlrmat. du Cong, dea Chtm. de Fer, 1S91,— 
tlon de» Chomina de Fer Kconorniqne*. " 
t The Railway tFbrld, March 16^5. 
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crowded : the only warnings appear to be the sound of the driver's '. 
horn, and the notice " Look out for the train " painted in large lett^n'- ' 
on signboards at crossing and other special places ; while the average 
epeed is from six to nine miles an hour. Yet accidents are few ornono. 

The gange is one metre ; the rails weighing 40 lbs. per yard are 
mostly of Vignoles section, and laid on cross sleepers of wooil. t;xcept 
in the city and villages where metal- sleepers on the UemerW system 
ftre adopted, ,.._'•. 

There are as many as 22 six -wheels-coupled locomotives^ 'workable 
fnnn either end, roofed over and boxed in below to hU^ and protect 
the working parts. Coke fuel is used in the city and^.'hriquettes out- 
side. Kshsust steam is not condensed but escapes* noiselessly, and 
there is no trouble on this groimd. The engine weigh JSli tons 
when emp^, and 16} tons in full working Otdef; the axle-load 
is 5-4 tone. The maximum speed is 16 mi^es Fuel is expensive, 
aboat 258. per ton. 

The pofiBenger carriages have end platforms, transverse seats, and a 
gangway right through from end to end, leaving seats for two on one 
nde, and one on the other; they contain accommodation for 24 
passengers inside, and^this is (juite a continental feature — for 12 on 
the platforms. The cars are heated by pipes through which the 
exhaust steam pas^s. 

The train crew (as many as three or four vehicles drawn by a 
locomotive may be seen in the streets of the city) consists of a driver 
and a stoker on the engine, and one or two conductors to sell and 
collect tickets on the train. The stoker has to walk in front of ihe 
train, in going round sharp curves. Return tickets only are sold at 
tlie t«rmini, at shops, caf us, etc. The fares are as much as l|d. to lid. 
per mile, except in certain cases where reductions are made. The 
number of employi^-s is not more than 3 per mile. 

These light railways cost (including £768 for rolling-stock) £5760 
per mile, but extensions have been mode at a cost of only about £2000 
per mile. The receipts average £435 per mile per annum ; the work- 
ing expenses £340, about 77i per cent, of the receipts; :ind the 
net revenue £95, giving a return of nearly 3 per cent, on capital. 

Only one instance can be quoted of assistance to light railways from 
tlie main lines. The Jura-Simplon Railway Company* took shares in 
the company formed to build the Traaellar-Terannes line, and gave it 
junction facilities at Teronuee, 

SWEDEN. 

Every year a certain amount of money is allotted by the Swedish 
Diett for the purpose of making advances— not to exceed half of the 

• " ContribntiTe Traffic," by M. de Bndtor, Coaiprtsa BuIUUk 0/ tht Intema- 
licnal Rail-UMg C'lmgras, 1S9S. 

t ''ContribntiveTraffic," Congress Builetin »/lhs Iitl^nuUional Sailwai/ Ctn- 
fftu, 1895. 
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..' Original construction capital — to companies formed to construct lighb 
VrfiH^ays, The Government also grants free use of land and ballaet 
quarries on State domains. 

'-Tlte Swedish State Railways (who furnish this information) also 
permit_the light railways to nse their station junctions, either gratis 
or at, a. email rental. The light lines build their own sidings, etc., 
and pSy. fent to the State Kailways for any slmnting and handling 
done forlliem by the latter. State Railways' cooda rntes apply to the 
light lines, "aod there is n connecting service for goods between 
the main ani*f^eder railways. The Swedisli State Railways* ha vft 
no light raijwi^of their own. Tlie latter all belong to private com- 
panies, are geit&taUy on the narrow gauge, are simply constructed and 
worked, and occupis their own land. Many private railways have 
been constructed Y^t&^E' ^^- rails, and for a maximum speed of twelve 
miles an hour, at a ^ostfif only £2000 a mile.f 

So long ago as 18fi8, Mr C. P. Sandberg furnished figures from tlio 
returns very much in favour of the narrow gauge, which he advocated. 
The State railways were on the standard gauge, with a nil weighinjt 
66 Iba. per yard; the Koping-L'ttersbergs Railway on the 3' 6" 
gauge, with a 34 lb. rails. The comparative figures J are here 
quoted :— 
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1 Koping 
' Utterebergx. 


Goreriiineiit 
Railway 1. 


Cost p.r mile, . ... 


£ 
1920 


raoo 


Gross income per mile 


218 


SIS 


Expenst'B i«r mile 


US 

1 i^rcent. 


352 
|wr ceot. 


E*j>«n«es per cent, of gross tDconie, . 


. 1 69-8 


681 


Nel proceeHi per cent of grow inoome. 


4D'2 


31 -t 




. 1 4-6 


a -217 



Of narrow-gauge railways^ there were, in 1891, about 1060 miles, 
varying in gauge from 1' US' to 4' 0" (0'6 to 1-217 metre). 

* " Relaxation of Normal requirements for Light R&ilways," Ciitgrtsi BviUtin 
Bfllie iHtcniatioiial Jtail^oay CinigrtM, I89B, 

+ Eaginctring, vol. Iviii., Nov. M, 186*, pji. 683-84. 

X " Light R&ilwajB in Sweden." SHginttring, vol. x., 1870- 

g " Sarrow-gaugo Railways," Etiginterijt'j, July 33, 189*. 
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Russia is sucti an enormous country that the development of lier 
main line railways mtiat for many years demand nearly the whole of 
her attention. The great comraunicationB in Central Asia, Siberia, 
snd towards the Corea, bave been made mainly for military and 
political purposes. While the State has supplied a great deal of the 
capital required to build the railways, and has full control over them, 
jt has very little actual ownership* to show for it. 

Occupied as Russia has been, however, with her prinuipal lines of 
railway, a lawf was passed in 1887 to establish feeder and light 
rulways on a proper basis. The law deals with CJiemtng de fer Ae 
meond ortlre doananl arcig aux rotes marjistrales, the latter being the 
main lines. 

AH these minor lines, public or private, if worked by meahanical 
motors or connected with the main lines, come under the control of 
the Minister of Ways of Communication, Public lines on which 
animal traction is adopted are under the control of the Minister of the 
Interior. All other lines of railway may be made without special 
authority, requiring only the agreement of the military authorities in 
frontier districts, and the consent of the road autliorities where the 
lines cross the public liighway?. 

The form and amount of financial assistance afforded by the State 
is determined in each act of concession. The maximum speed is fixed 
at 16 miles (26'6T& kilometres) per hour, and the number of trains is 
presciibed. Statistics of receipts, expenses, and working have to be 
famished. Companies projecting light lines are encouraged by 
goarantees of interest and special facihties. The two Ministers 
immediately concerned with such Unes invite their subordinates to 
give iuformution, make inquiries, and furnish reports on the develop- 
ment of light railways. N^ot much bus been done so far, but it is 
not for want of friendly encouragement on the part of the State. 

The main lines* are favourably disposed towards branch lines. 
When they advance money for their construction the capital cost is 
charged to revenue by a suspense account spread over ten years. 
The main line works the branches. The tariffs on tlio branches are 
fixed in each case according to their length, the value of the produce 
carried, and in inverse proportion to the carriage effected on the main 
hne, which is an indirect bonus. 

* Hadley's Railroad Traasportalioii, oh. Xlli. 

t Colmn's " Legislation des Chemins de Fer ^oDoniiqnei," Bull, de la Comvi, 
InUm/il. Hu Cooji. des Chrm. dt Fir, 1891. 

X " CoQlributire TraiQlc," Otngreu Biitletin of IHe InierTMlioiutl ifailwoy 
CmiBTtat, 1S85, 
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,'ays and waterways in tho United Sta Us— Railway statUtica 

— Coat of Knglish raihrays greatly enhanced by oijienairfl procedara and land 
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Toad-orogsingB, signalliuK, etc. — Improvements, or even reconstmctioD, 
justified by traffic— Maintanaijce charges boa vier— American and English rail- 
ways further contrasted— Wrights ville and Dublin line — Canadian cheap lines 

Braiil — New Zealand — South Australia— New South Wales— Queensland — 
Victoria — Australian gauges — Encouragement by grautu of Crown lands South 

DOTTED STATES. — In the United States the Erst roads 
were made and raaintained by local authoritiea. Later oii, turnpike 
roads for through communication were built by companies, not 
as in England, by trtiata. During a brief period the construction 
of certain important trunk roads was held to be a matter of 
national concern, to he paid for out of the national purse ; but the 
value of tiiese as routes of emigration and traffic to the north- 
west and Bouth-west was greatly diminished by tlie development 
of the Erie Canal and ite connections. Cities sprang into exist- 
ence upon its banks, and business and prosperity increased the 
more rapidly as the rates for transportation were reduced. But 
already the railways — of which the Baltimore and Ohio is generally 
regarded as the pioneer — were pushing their way westward, and the 
contest between them and the great waterways — the Erie system and 
the Lakes in the north, the Mississippi river in the south — had com- 
menced. To this contest, in a great measure, the United States owe the 
low freight charges upon which the bulk of their railway traffic thrives. 

English and American railways have one remarkable point in com- 
mon — their rehance upon private enterprise. The most striking 
difference between them is, perhaps, in their cost— £48,375 jrer mile J 
being the average cost of English, and £12,419 per mile that a< I 
American railways. I 

The following staUtics* for tho year ending June 30, 1S96, will in- ^ 

dicate the general results on American railways at the present time; 

Railway capital, . 810, 568,865, 7" 1 i Cross eamiugs, . 91,150 169 878 

Outlay per mile of Total mileage, . . IsajTd 

line, . ■ 6B,810 Number of locomotives, ak aui 

■Capital stock, . 6,23fl,627,2a9 Cars of all olassea, . 1 2»7'fl " 

Preferred capital stock, 66B.B8fl,fl92 Cars in freight service • -'- 

Total diTidendB,+ . 87,(103,37] Ojieraled milewe (on 

Paesengers oarried, . 611.772.737 1 151 rooda) in the 

Freight tonnogo, . 786,881,385 | hands of receivers, SO.irV-l 

• nerai>ath'a Railvray Journal, Oct. 20, 18B7 
t A fraction over 70 per cent, of the capital s[^k paid dividends. 
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TliU difference in coat is mainly d\ie to the difference in conditions. 
In England a special Act of Parliament hay to be obtained. The cose 
IB dealt with by a Committee, first of one House nnd then of the 
other. Local bodies, private individuals, railway, gas, water, canal, 
ttamway, harbour, and dock companies, who consider that their 
interMts are threatened by the new scheme, oppose the application, 
*^i, in addition to the " House fees," thousands of pounds are spent 
^y iioth sides in their endeavour to get the Bill either thrown out or 
V'Mi. No doubt this is good business for the lawyers and engi- 
neerB engaged, but it adds enormously to the cost of even the great 
fiili'iiys, and has been absolutely fatal to the promotion of light lines. 
TW English railways have hod to pay heavily for land and other 
property, and to buy out affected interests at great expense, while the 
WwtBfji and Southern railways in the United States were freely 
""Wted with gifts of land which formed a rich endowment constantly 
growing in value. 

Then most of the American railways were literally pioneers in a 

new country. clearin<; tlie way foe, the spread of immigration, the 

eultivation of virgin soil, the buildin-; of new towns, and the creation 

"'Dew industries. All these things would, it was hoped, follow, but 

"ley did not exist along the line of route. In England the rail- 

*»yg were extended along established routes of traffic, and carried on 

(nm one business centre to another. Capital was abundant, and the 

demand for substantial construction was at once complied with. In 

the United States, as Professor Hadley* said, "the question was not 

what kind of a railroad they were to have, but whether they were to 

have any at all," Reduction of first cost to the lowest actual require- 

meuta — the principle to be appHed to light railways — was, therefore, 

a prime necessity in the construction of the American trunk hnos. 

The main object was to get the railway through ; the substitution of 

permanent for temporary structiu'es, and the gradual improvement of 

the line iip to the standard required by the traiflc as it developed, 

were deferred until the line earned enough to pay for them. This 

was the only way in which the railways could be built. And, since 

economy in construction was the first consideration, the methods and 

cost of working had to be subordinated to it. 

The steeper the gradients that we can siirmount, and the sharper 
tbe curves that we can work round, the greater the saving in length 
of line, in earth-work, and in bridge-work. The American built 
locomotives to face the inclines, and bogie-stock to yield to the curves. 
This left him a freer hand in locatijig hia alignment and in grading 
bia section, so that his opportunity for saving in first cost began with 
the survey. 

His permanent-way was limited to a single track, instead of double 
line OS on the majority of English roads. This not only reduced the 
quantity of permanent-way by about half, but made a vast difference 
in nartb-work, ballast, bridging, etc. Moreover, ho adopted the flat- 
• Kailraad TrauaportalioH, p. US. 
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footed or Vignoles rail, restiog directly oii the sleeper, instead of our 
bull-headed and heavier rail, keyed up in a good eolid chair and well 
bedded in ballast. He could afibrd to be liberal with his woodeik 
sleepers, but his iron, steel, and labour were much more expensive 
than ours. 

When the Sibi railway vas being rapidly laid for military reasons 
on the Baluchistan frontier of Indin, the rond-bcd was prepared roughly 
by ploughing a widtii of 100 yards to loosen the earth for the pack- 
ing gangs. 

Ill America the sleepers were simply laid directly on the ground 
without ballast. To carry the railways across deep depressions, bold 
dips or cheap trestle-work took the place of our flatly -graded embank- 
ments or viaducts of brickwork or masonry. The coat of trestles does- 
not rapidly increase with their height, to that the economy of erect- 
ing them in a country where timber is cheap is an important one, but 
they are a likely source of accident, if such perishable structures are 
not carefully watciied and maintained, and they are always exposed. 
to the danger of fire. In England a substitute of this kind would 
never be permitted. In India limber for the purpose is not generally 
available, nor is it required, becausfl earth-work is ciioop. 

The use of wood as a cheap material is also applied to the construc- 
tion of station buildings and offices and platform walls. In India, 
wherever the climate is very dry, wo generally find a cheaper suhstituta 
than wood in sun-dried bricks set in mud, and covered with mud-plaster, 
for station buildings, offices, and stafT-quarters, or we use grass screens 
for walls, and thalch for roofs ; while fuel platforms, and sometimes 
passenger and goods platforms, are faced with rail uprights and old 
sleepers and backed with earth. In fact. Englishmen who maka 
rnilways at higher ctst in England, can make them still more cheaply 
in India than Americana da in America. 

But there are many onerous conditions imposed upon English rail- 
ways — alfecting not only their working but their construction — to 
which American railways were not subjected, and from wliich light 
railways must be relieved. Some of these are demanded in the 
interests of public safety wherever the traflic is frequent, fast, and 
heavy, but iheir imposition on linos of slow and light traffic in country 
districts, as well as in the busy ranin lines, has been a serious dis- 
mlvantage and expense to the great systems, as well as an absolute 
bar to the development of Ught railways. Without such restrictions, 
the Americans have been able to cross town and country roads on the 
same level, instead of having to bridge the road or bridge the railway. 
Indeed, the provision of signals aod interiocking, or even of gatemen, 
at such level crossings, has been regarded as a luxury, and it would 
not be too much to say that they would have been an unjustifiable 
extravagance in the first instance. The interlocking of points and 
signals, an<I the installation of block telegraph, are requirements not 
to be applied to pioneer lines in America, or to lines of poor traffic in 
India, but to be provided afterwards if the circumstances of the traffic 
demand theuL 
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However light a railway we desiwd to build i 
would be constructed of liriekwork, masonry, iron 
temporary measure, but in the United States wooden bridges were an 
economical necessity. 

Of course, a]i this frequently involved the absolute reconstruction 
of the original line at a later period. Money for the heavy expendi- 
ture on these su-called improvements was provided by the issue oE 
bonils (with tiie gross misapplication of borrowed capital which 
ensued in many cases we are not here concerned). It is also evident 
that economies of the kind above described in construction throw a 
heavier btu-ilen upon maintenance. Thus, the KnoxviLle branch of 
Hie Louisville and Nashville system has been described by an American* 
as a fair sample of those w&stern and southern railways which repre- 
sent the true type of American practice :— "They were cheaply con- 
structed, and have been, or are gradually being, perfected, mostly 
from the earnings, while being operated. They are in the transition 
tiagc. Many bridges, buildings, etc., of wood, have been, or are 
being, replaceil nitli iroLi or other durable material ; iron rails with 
steel rails, etc. Until these changes are completed, the maintenance 
of way and operating espensos must necessarily appear large." How 
large thay are, compared with those of a first-class American Una, 
may be seen from the following figures for 18S5 :— 
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0-410 


O'SIS 



The comparison is more convincing and instructive between two 
American lines than, as Mr Dorsey for the purposes of Ida own argu- 
ment drew it, between an American cheap line and a tirst-claas 
English railway, the London and Kovth- Western ; because, owing 
to the difference in traffic conditions in the two countries, figures 
based on ton-mileage give a false view of English tvorking. 

Other points of contrast present themselves — the universal adop- 
tion of the bogie principle in American rolling-stock ; the greater 
width (8 ft. to our 7 ft. 6 In.) and height of their cars; through 
* English and American Jiailromls Qnnpnivil, l^y £. B, Dorwy, C.E. 
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passage from end to end of their trains by means of the central 
aisle as opposed to our compartment system ; the division of service 
ivith Bleeping-car and express companies, the latter doing for fast 
goods the work of collection and delivery which is done for higher 
class goods in England by the railway companies themselves; low 
speeds, long leads, full loads, and cheaper freight charges for low- 
class goods in America, instead of the quick transit, ehorC leads, and 
prompt delivery which obtain in England ; the proportion of load to 
tare in the goods stock, as high as 3'13 to 1 in America, aa low as 1*6 
to 1 in England ; the perfection of our block system : their luggage- 
check system as compared with our successful lack of any system 
whatever iu this respect, etc.* It is difficult to compare the rates, 
because so mony of ours include collection and delivery, and their 
terminal expenses have a larger divisor to spread out their cost, but 
Prof. Hadley estimates roughly that, making allowance for all dis- 
advant;^B3 to which our railways are subject, our charges per ton-mile 
on atl traffic average from 50 to 75 per cent, higher. He regards 2 
cents per mite as our normal passenger rate, as compared with 2 '35 
cents in America. Another American, dealing with figures relating 
to the same year, 1885, puts the average rate per passenger per mile 
in America at 2'198 cents, and in England about the same, while per 
ton he makes a greater difference than Prof. Hadley, viz., 1*057 
cents iu America, 2 to 2'4 cents iii England. 

liut the main point is that construction in the two countries hu 
been carried out on such totally different principles. In the United 
States most of the western and southern lines have been practically, 
in the first instance, light railways, In England first-class railways 
have been at once coustructed, aud no departure from the staudara 
has been tolerated. Only now is it recognised that what AmericK 
required as an undeveloped country, and India as a poor countiy, 
England requires in order to carry railways of some sort to districts 
cut off from home markets flooded with foreign produce. 

Mr Arthur Pewt gives an example of an American railway which 
offers, he says, a practical solution of the problem—" Given a very 
email amount of money, required any kind of a railroad that ivill servo 
the immediate wants of the section, and encourage settlers to move in 
and develop it." The line connects the two villages of Wrightsvillo 
and l)ubhn, Georgia, about nineteen miles apart, aud was constructed 
in 1885-86. The conditions over the first eleven and a half miles 
were so extremely favourable that the work of grubbing and clearing, 
grading, trestles, cross-ties, and ditching, lo make the road-bed ready 
for the rails, cost only $1005, or, including engineering and right of 
way, ^1164J per mile. Had the location been very unfavourable, 
this portion of the construction might, as Mr Pew says, have cost 
forty or fifty times as much. Second-hand rails of light section, 40 
to 45 lbs, per yard, were available from the Central Railroad of 
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Georgia, which had been relaid with a heavier rail, and thus the track 
was put down for no more than 81800 per mile. Ultimately the way 
and worka on the whole nineteen miles cost only S34{1 per mile, 
ready for the rolling-stock. The business was of such a nature tha't 
moet of the freight was received and shipped in foreign cars, so that 
$1000 pel mile would have been sufEicient to equip the line with all 
the rolling stock that was required, making the total coat $4441 per 
mile. This additional capital expenditure, however, was happily 
avoided, as, by the terms of the agreement with the Wrightsville and 
Tennille Railroad — of which the new railway is an extension — the 
stock of the latter runs on both roads, and expenses are divided. 
There were no nuddlemen to draw their profits out of the scheme, and 
swell the cost. Mr A. M. Wellington, in the course of discussion, 
claimed this cheap light railway, built to broad gauge, as a further 
proof of the small ell'ect of gauge on cost. 

In 1887 the Dakota and Montana extension of the Manitoba 
railway, laid with rails of light section, cost £3000 a mile only. 

The United States may be said to have led the way in cheap railway 
construction. Tliej have also been the first to appreciate practically the 
advantages of electric traction, and this will be referred to later on. 

CANADA.— The Toronto, Grey, and Bruce Railway, and the 
Toronto and Nipissing Railway, were projected* — the former in a 
north-westerly and the latter in a north-easterly direction— on either 
side of the 5 ft. 6 in. gauge is'ortheni Railway of Canada, in order to 
open up back districts which could only be afforded railway facilities 
on the cheapest scale. Accordingly, a gauge of 3 ft. 6 in. was adopted. 
The lines were fenced and fully ballasted. 12 inches of ballast being 
laid under the sleepers and the road well boxed up. But the rails 
weighed only 40 lbs, per yard ; the station buildings, bridges, and 
culverts, cattle guards, etc., were of timber ; and those lines cost 
821,796 (£4541) and 818,390 (£3831) per mile respectively, as 
compared with $47,840 (£9967), the cost per mile of tlie broad- 
gauge Northern Railway. Further details of the locomotives, rolling- 
stock, and working of these Canadian narrow-gauge railways are 
given, but the information is not recent enough to quote. 

HEW ZEALAND.— Cheap construction was as essential in New 
Zealand as in Canada. The same gauge, 3 ft. 6 in., and the same 
section of rail, 40 lbs. per yard, were adopted for narrow-gauge lines. 
Information concerning them is more recent.t The cost, more than 
£8000 per mile, J is high, but the engineering difficulties must have 
been exceptional, the ruling gradients being 1 in 40 on the Auckland, 
1 in 33 on the Napier, and 1 in 15 againd the heavier traffia on the 

* Min. Proe. Inst. C.S.,vol. »]viii.. 1877. Wraggo on " C»iiwli»n Narrow-cauge 
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1 incorporated in tfio Grand Tmnk BalTnsy, 
1 (16,637 miles) is on the standard gaa^t!. 

Maxwell on "New Zealand GovarnniBut 
%cn., 1888. 
ii., 186S. Fres. Addrass of Mr E. Woods. 
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"Wellington section, witli sliarp curves on the two latter, and wages 
are as miicli as 6^. 6d, for labourers and 8b, for gangers per day. 
yell engines, weighing 36 tons and designed to haul 53 tons up a 
gradient of 1 in 15 at 6 miles an liour, are used on the Riinutak a incline, 
:!i miles long, with many 5 chain r.nrves. In 1887-8 the amount 
of goods and passenger traffic passed both ways over tlie inclina was 
estimated at 50,000 tons of net paying load. As much as 180 tons 
were hnuled at a time, one, two, or three engines being used as re- 
quired, and so placed as to avoid overstraining the drawbars, and 
IJ hour was the time required for the double trip. The cost of coa! 
was 178. 6d. per ton ; 11073 lbs. of coal were used per mile; and, 
nllbough the wages of drivers ranged from 10s, to 13s., and those of 
firemen between 7h. 6d. and 9s. per day. the cost of locomotive power 
was not more than 4d. per ton of net paying load per mile. The 
original 40 lb. iron rails are being renewed with ^S lb. steel. Tlin 
railways are largely an investment in the future. The Hurunui-BIuff 
section has a considerable agricultural traffic, and its branches tap 
[lastornl districts still to be developed. The leads are short, because 
the line touches so many seaports, while the maintenance charges due 
to floods and large bridging are particularly heavy. That the line is 
doing good service, there is no doubt whatever. The extensions into 
new localities — mountainous, pastoral, wooded, or miners! — and still 
lacking labourers in the vineyard, may not add directly to the rwlway 
revenues for some years to come, but, in tapping productive, though 
<itill unsettled, areas of the colony, they have made development 
possible. Of the indirect benefit of these lines, constructed as 
cheaply as possible in a difficult country, there is no question, and, in 
view of their possibilities, a net revenue of 2-89 per cent, on capital 
can scarcely be regarded as discouraging. 

AUSTRALIAN COLOKIES.— The direct results of railways in the 
Australian colonies are still more favourable, the net revenue being 
3'75 per cent, on capital invested in New South Wales, 2-74 on 
capital cost in Victoria, and 3*2ti on capital cost in South Australia. 

Some recent statistics of three of the colonies are here quoted : — 
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• jViw Snttth Wo/** Railtcaya Ommittionen' Keport, 18B7-98. 

+ Vidiiriim Itailttays CnmmUaioneTt' Beporl, 18B6-B". 

J South jljutralian Railmai/f Commiasiiivtrs' Stporl, 1898-97 

g Of th«H, 122G mtic* ara on the 3 ft. 6 in. gange, the rest on the 5 ft. 3 in 
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In Soutli Australia* the introduction of the hght-railway principla 
d&tes back to 1667, when it was determined to extend the 5 ft, 3 in. 
gftnge on a cheaper scale, coEting no more than £5500 a. mile, includ- 
ing stations and equipment, as well as to adopt the 3 ft. 6 in. gauge on 
other systems. 

The first extensions on the 5 ft. 3 in, Rauge, very few additions to 
llie rolling-stock being needed, cost ^5247 per mile. The iron rails 
were as Hght as 40 lbs. per yard, spiked to wooden sleepers measuring 

9 ft. by 9 in. by 4^ in., and spaced 2 ft. 9 in. apart, centre to centre, 
with a sleeper under the joints, and 8 in, of good limestone ballast 
nndemeath. The stations were seven miles apart (about a milo less 
than the average distance between, stations in India), and were pro- 
vided with goods sheds 60 ft. to 100 ft, long, the walls being buOt up 
of galvanised iron on wooden framework fitted into a stone sub- 
structure, with a galvanised iron roof on trusses of 45 ft. span. The 
atationmaiSter'B house was of masonry, the booking-ofhce and waiting- 
room of iron. The line was enclosed by iron fencing. The low-sided 
wagons weighed 4 tons 4 cwts., and were designed for a load of 7 
toD& A 20-lan locomotive was intended to run at ten miles an hour 
with goods or passengers, the maximum axle-load to be 7 tons. Public 
pressure, however, obliged the adoption of heavier engines, and a speed 
as high as thirty-tive miles an hour for passenger trains. The covmtry 
producer wheat and wool, and the line did n very good business ; hut 
the imposition of heavier stock, and demand for higher speeds, re- 
quired the renewal of the 40 lb. with a 60 lb. steel rail within ten 
years. For this the axle-load and the speed, not the gauge, were 
responsible. Other lines were made on the 5 ft. 3 iu. gauge on the 
light--rai]way principle, costing little more than ^6000 a mile. 

Lines of 3 ft. 6 in. gauge were built about the same time, with 40 
lb. rails also, and at about the some cost, £5042 per mile, including 
rolling-stock. Private lands are fenced, but most of tlie land belonged 
to the Crown. The passenger carriages on the smaller gauge had 
transverse seats and a central aisle, were 21 ft, 6 in. long and 8 ft. 
wide, and carried 30 passengers. The goods stock, with a length of 
14 ft. and width of 7 ft, consisted of low-sided, medium, and covered 
wagons, weighing empty 2 tons 17 cwts., 3 tons 3 cwta,, and 3 tons 

10 cwts, respectively, to carry loads of 6 tons each, and thus giving 
ratios of tare to load of 1 :2'1, 1 : 1-9, and I : 1'7, The stations 
were placed as far apart as twenty miles, and included station master's 
quarters, booking-oRice, and goods sheds. The water supply was a 
costly item — 600,000 gallon concrete reservoirs every twenty miles, 
with high service tanks, steam pumps, etc. 

According to the Commission era' Eepott for 1893-94 the cost of 
the Southern group of South Australian lines on the 5 ft. 3 in. gauge 
hod reached X9715 per mile, and that of the Soutb-Eastern group on 
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the 3 ft. 6 in. gauge XillO per mile. These were the lowest figures 
in each case. Other aections on both ^uges cost much mora. 

When minimum first coat is an essential condition of hglit railway 
construction, one may be driven, in a country where the standard 
gauge is so wide as 6 ft. 6 in. or even 5 ft. 3 in,, to abaadon it in 
favour of a metre or even a 3 ft. 6 in. gauge. Sut, in a country 
which has been fortunate enough to ndopt the more common and 
sufficient gauge of 4 ft. 8^ in. as the standard, the strongest reasons 
will he required for discarding it in favour of a 3 ft. 6 in. gauge, and 
the ulttmute economy will be secured by couBtructing n standard 
gauge Una with light way and works, capable of carrying ordinary 
goods stock at low speeds, but not the main-line engines. 

That is the gauge in New South Wales, and the Commissioners, in 
the supplement to their report for 1803-94, recommended new ex- 
tensions in purely pastoral and level country on the same gauge : lines 
capable of carrying a light locomotive, with the ordinary class of rotlinf;- 
atock, at a speed of about fifteen miles an hour in dayhght only, their 
opinion being that such lines " could be constructed, exclusive of 
bridges, waterways, and station accommodation (which latter should 
ho of the most simple nature), for £1750 per mite, This could only 
be a pioneer railway, and would be altogether different from a standard 
railway line, even of light construction, such as that from Nyngan to 
Cobar. It would he simply a line to carry traffic with reasonable 
speed at a lower scale of charges than it is now carried by road. The 
rates for such lines would bring about a material saving to the users, 
compared with what is paid for the carriage by road, and the scale 
of charge should be such as to avoid any material loss to the country. 
Lines of this character would avoid the great disadvantage of break 
of gauge ; they would cost scarcely anything more in the first instance 
than a narrow-gai^e line, and the whole of the ordinary rolling-stock, 
inclusive of the engines, which could be selected from the lightest 
types e.xisting in the service, could pass over them, and thus avoid 
the great di^dvantage and cost of creating a new class of rolling- 
stock." Tlie advice is sound. Such pioneer railways have been 
constructed at an average cost of i!2019 per mile, and have proved 
satisfactory both as regards working and traffic. They carry ordinary 
rolling-stock, hauled by a light class of engine at a speed of 15 to 20 
miles an hour.* The adoption uf the 4 ft. SJ in. gauge has again 
been iffged on the colonies of Victoria and South Au3tralia.t 

The Xormanton-Croydon Railway* in North Queensland offers an 
example of a line cheaply constructed and maintained. Its length 
is ninety-four miles, and it was completed in 1891-92. The total 
capital expenditure up to 1893-94 was £271,611, less than £2890 per 
mile. The ground is so even tliat scarcely any work of the nature of 

• Jftv South Wtilia Railvmy Comtniuianer^ Bevort/or 1893-07 

+ Ditto, 1807-B8. 

t Min. Proc. li»t. C.E.. toI. cxxiii.. 1895, "awel SIwMrs in Queengland." 
J. A. OriffitLs. 



1 



LIGHT RAILWAYS IS AMERICA AND THE COLONIES. 113 

^.Tiulinp was requiroiL A width of GG ft. was easily cleared ot the 
dry and stunted vegetation ; and in the centre, for a width of 10 ft., 
atiimpo and rnots were grubbed out to a depth of 6 ot 8 inches. In 
the stiifer loamy soil the road-bed was ploughed up for a width of 
8 ft., while in the light eaiidy loam the Eurface was merely loosened 
by ecariiying. The formation waa then made oven by a 3-ton 
roller. Materinl was landed at the Xormanton wharf, tmned up to 
the extreme end of the laid rails, unloaded and atackad. Four men 
loaded the material upon the trolleys, and three of these and ono 
horse were engaged in conveying the material from the etacka to 
mil'head, nn average lead of 2J to 25 chains. The fastenings were 
eeparately unrried ahead in boxes. Kacli tioUey was drawn to the 
t-nd of the last pair of rails laid until its load was used up, when it 
was lifted off to make room for the next loaded trolley, and again 
replaced to be hauled back. Behind the working trolley eight men 
completed the fastenings. Lifting, ramming, and straightening occu- 
pied twenty.five men. The permanent-way consisted of 41J lb. 
Hleel Qat-footed rails on wooden or steel sleepers. The tatter, where 
laid on the second section, weighed 100 lbs., and wcro made by 
Messrs JlacLeUan of Glofgow. In section they were trough -shapetl, 
the sides y^ in. thick, the top § >n. thick, the ends open ; and tho 
rails, resting directly on the sleepers, were held by clips and bolts. 
Their cost was :— 



30-05d. 



12)-05d. 



Mr Griffiths, however, thought that steel slefl'pors of this pattern 
might, under favourable conditions, be delivered at a good Australian 
port at 78d. per 100 lb. sleeper, the steel costing 50d., forming and 
coating 18d., and freight lOd. With reference to tho cost of laying, 
Mr Griffiths states that a team of twelve to fourteen bullocks, a 
horse, and fifty to seventy men and boys were employed ; the average 
cost in the earlier stages was over XTl, and towards the end less 
tlian jE59 per miie. The labour charges on the shorter portion 
of the line laid with wooden sleepers were nearly 50 per cent. 
more. Uf the estimated cost, £2162 per mile was for materials, 
labour, surveys, plans, and supervision, and about £600 per mile for 
elation accommodation, rolling-stock, surplus material, and lanil 
resumption. Ballast had to be used in the slight depressions where 
drainage collected and the steel sleepers cut in too deeply, but the 
idea appears to be to let them bed themselves in compressed soil. In 
flood time the road gives some trouble, but the ordinary maintenance 
rtaff consists of only thirt\-four labourers, one inspector of permanent- 
way, and ono officer in charge of traffic and maintenance. The woik 
was carried out by daily labour at the cost of the (i|<ieensland Ilailway 
Commissioners, their paymaster paying monthly wages on the certi- 
ticHt« of the superintending engineer. 
With reference to the faUing-off in traffic receipts it ia notad that 
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tli« ntes for all classes of trafGc were reduced to about two-tliirJs of 
their previous amonat, to assimilate tliem to tlie soiilliern traffic 
Tliis diminished the net rereriQe by nearly linlf, aad apparently 
added little to the amount of business done. It seems to enforce 
the occasional nece^ity of allowing light railways to charge higher 
rates to keep themselves alive. 
The following figures may be quoted : — 



ScuoB (Teu-!, 
Trafie milcaee, . 
TOUl GB[alal expenditDre, 
TnSo reeci[its. 
WorfctDg eipMiM, 
Buninp per tniii mile, 
PereeDlan of act eamiegi oi 
B*inUI. 

MatnteDanea ftr mil«, 
I^lioarers p«r milv. 



18&=-BS. 



1893-94. 



^20.230 


£14.757 


£12,401 


£10,301 


llSid. 


101 id. 


a-aw 


1-641 


LiEht. 


Very heaTy. 


£76-93 




0-45 


0-38 



I 



S«ven extensions, covering 192 miles, of the State railway system 
of Victoria* into the Mallee district illustrate the economy of the 
" butty-gang " system. No large contracts are let, but the work is 
given out to butty-gangs of any number of men up to sixty at riitcs 
which would enable the average man to earn the standard wages in 
an eight hours day. The district is too sparsely populated to promise 
much passenger and ordinary gooda traffic, but lines were wanted to 
carry agricultural produce, chiefly wheat, to the seaport at low rates. 
]5y only carrying out works indispensable in tlie first instaace, 
deferring others until the traffic of the dbtrict required and could pay 
for them, and building on tho butty-gang system, the price has been 
kept within £2000 a mile, upon which moderate earnings will yield a 
profit. By special rollers and plot^ha, the scrub and stiimps have 
been cleared and wheat cultivation of extensive areas has been a 
great success. The surface is generally level or sliglitly undulating, 
with occasional sand-hills, an absorbent subsoil, and blind u-ater- 
coursea. The railway extensions have been made on the 5 ft, 3 in. 
gauge, with 60 lb. steel fiat-footed rails capable of carrying all ordinary 
rolling-stock except tho heavier engines. The sleepers are of euca- 
lyptus, tough, heavy, and enduring. Where gravel ballast was too 
costly, sand has been used on a total length of eighty miles. The 
excavation for earthwork was from 3400 to 6200 cubic yards per 
mile. The formation- width is fifteen feet. The bridges are of timber 
and undecked us a rule, tlie box culverts are built of sleepers, and the 
fencing consists of split timber posts and five wires. At public road 
crossings cattle-pits are used. The stations are six miles apart, with 
six -inch platforms, the corridor-carriages having steps at the end ; 
but in cuttings the platforms are made up nearly to floor-level, which 
* Min, Pro: ImI. C E.. vol. cixiz., 1 8B7, —" Economic Railway Confltruclioo 
in \'ictorJ»," by M. K. Karoot, 
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is coDTenient ia bandling goods. The engines are six-whceU coupled, 
witb 13 tons lond on the driving axle, and tenders weighing 24 
lona, including 2200 gallons ot water. They haul as much as 900 
tons. Labourers' wages were 5s. to Ss. per day of eight hours. TJia 
average cost per mile of those extensions, built between 1893 and- 
1895, was OS follows ;— 

Clearing and gmbMoK, . . . . . £11 

Fencing (S3 milss iiiireuced, 50 miles two wires on);), , 37 

Cuttle-pitB at aroasing!!, ..... 15 

KArtli-irorks (including stationa and approaches), . . 173 

Bridges, ...,,.. 3j 

Cnlverti, ....... 21 

Oravelling roads and apprjaches, . , , .17 

Ballast (sand and gravel), . . . . .175 

Sleejieri, ....... 378 

Rails, 60 lb. stool, fastenlngB, freiglit, and laying, . . 0.''>9 

Temporary atation buildings (including platformaj, . . 20 

Water supply (temporary), ..... 8 

Signals, ....... 3 

Tolegraph, ....... 13 

Engineering and snrreying, ..... 187 

MiscvIlsneouB items, ...... 4 

lutorest on capital during construction, . . .33 

Total cost pet mile to date ofhanding over, . . . £irs3 

Approximate exfiendttnre since 0]ieDing, . . .92 

Total <K>st per mile to 3Dth June IBSS, , . . £1860 

Tlie results prove the economy (as we have long eiuce found in 
India) of doing without the big contractor. 

The variety of gauges in Australia is extraordinary. The 5 ft. 3 in. 
and 3 ft. 6 in. gauges are found in South Australia, the 5 ft. 3 in. in 
Victoria, the 3 ft. 6 in. in Queensland and Western Australia. It is 
unfortunate that the 4 ft. 8 J in. gauge, adopted in New South Wales, 
is not the standard of all Australia, with the 2 ft. 6 in. gauge to fall 
back on wherever reduction of gauge is a nine ijud turn. The question. 
of unification of gauge will come still more prominently to the front 
if and when the Federation of the Australian Colonies — now being 
dednitely discussed — becomes an accomplished fact. 

The cost — if the convoraion be complete — will be enormous. The ' 
alteration of 1375 miles of 3 ft. 6 in, line in Queensland alone would 
cost Sj millions sterling,* wliilo the goods tonnoge is only about 
4,000,000. A saving, on transhipment of the whole goods traOic, of 
Is. a Ion, therefore, would only pay about 3 J per cent, on that amount. 
The conversion of existing rolling-stock would ho a formidable under- 
taking. The laying of a third rail, and cost and complication of 
mixed gauge, are undesirable. The unitication of gauge on the most 
important intet-oolonial routes, and the recognition in future of 4 ft. 
8^ in. as the standard gauge, would, however, be more immediately 
pracljcablo. 

■ Jlin. Froc TniC. C.E., vol. «uii. p. 4Se. 
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ThcTe are no navigable rivers to epeak of in Anstralia, either to 
Ufce the place ol the railways that are lacking or to compote with 
those that are made. There is a continual (temund for new lines to 
develop the resources of tlie interior and bring the inland settler into 
communication with the seaboard. These must be cheaply constructed, 
and direct and remunerative returns may not always be expected. 
The results so far are creditable to the policy of encouragement which 
has been pursued. This is exhibited in the ^rant of Crown lands and 
the offer of contracts on favourable terms. The company undertaking 
the construction of the line may retain the property for a. certain 
period, after wliich the railway would become the property of the 
Crown ; or the railway, after it is constructed, may at once become 
the property of the Crown ; or the right of purcliaae by the Crown at 
a future time may be reserved. The f^int of Crown landii is by way 
of payment or subsidy to the constructing company, ind the actual 
value, without any reference to future betterment, may, in the first 
case, be equal to twice the cait of construction, in the second or third 
case, equal to the co»t of construction. In addition to these grants of 
land by way of subsidy for construction, hind fur the actual occupation 
of the railway, its stations, offices, etc., would be a free grant from the 
Crown. Such terms as these have been offered by the Queensland 
Covornmnnt 

SOtFTH AFBIGA. — Ten years ago the cost per mile of the Cape 
Governmont railways averaged £8872 on 1599 miles of line open. 
Last year 1^94 miles had been constructed at a cost of £10,165 per 
mQe, Rnd the following figures may be quoted from the Staliftiaii 
Btgitier of the Copt o/ Good Hope for the Yec^ 1897, " Interchange 
— Gorenuoent Railway System " : — 
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The gauge of the Cape Government railways is 3 ft, 6 in., the lines 

•re well and substantially lard, and the trains run at fair speed and 

•re oomforlalily equipjted. The Western system e x ton Ja from Cape 

LTown to Do Anr (.iOl miles), and branch hnos are beinj; constructed 

r.lo tap KgHcultural districts. The Northern system starts from Be 
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Aar, passes tlirougli Vryliurg and Mafeking, anil rcncliea Bulawayo 
(8-i9 milea), Tlio Cape Government have entered into nn agreement 
u'iUi Mr Cecil Rhodes to waik the Bee li nan aland U.iilwaj Company's 
line from Vryburjj to IJulawayo. The Midland ByRtom oxlonds from 
Port Klizabetli to I)e Aar (339), the trunk line being continued from 
Xiwnwpoort Junction into the Orange Free State and the Soulli 
African Republic. From Kiwt London the £ast<?rn systom nnis to 
Aliwal North (-282 miles), utid to ^pringfoiitein (315 milea) in iLo 
<!>ninge Free Stale. 

There are also 35D miles of private railways— of which one (Port 
Knlloth and O'oltiep— Cape Cojjpor Company) ia on the 2 f t U in. 
I^uf^e, )tnd the remaining live on the 3 ft. 6 in. gauge — hut theJr cost 
is not given. 

I'asscnger fares are at the ratn of 3d., 2d., and Id. per mile for 
first, second, and third class respectively, return f;ires costing only 50 
|M!r cent, more than the single faro. Tlie nitea for South African 
giroduce is id. per mile, wilji terminals; and for imported produce 
(wheat, mcaH[?6, etc) is Id. per mile, plus terminals. Import cargo of 
all descriptions is conveyed at very low rates. Groceries, beer, aptrits, 
carbon for electric lighting, mining madiinery, etc., are conveye4 from 
Cape Town to Kimberley for lie. Id., and to liulawayo for 18a. 8d. 
Iter 100 IIh. ; while cement, printing materia], hnrsea, cattle, etc., are 
ftluirged 5.5. per 100 Iba. to Kimberley, and 13b. 1<L to liulawayo. 
Over-sea tralfic for the gold fields from Cape Town to Johanneahurg 
(Soutli African Republic) is carried at lower rates. From Port Kliza- 
bcth and t^t London, Tal«s on a similar scale are applied to ovei'-aea 
iraflic tfx Kimberley, Bitlawayo, aiid Johannesburg. 

The mileage added to the Cape Government railways during the 
last ten yeats is singularly small, considering the increase of railway 
tineiness during the fame period ; and the increved cost per mile 
would seem to indicate tli^t Uto liiph a standard of construction has 
lieen adopted. If fertile and mining districts are to be opened up, 
dieap lines should bo rapidly constnicted on lightrnilway principles. 

We liave the Egyptian rnilwayx, the Soudan railways, the Ugandu 
railway, and the South African railways etill to be linked up, and, 
as far as possible, on light-railwny principles. The Uganda railway 
is on the metre gauge, but could bo easily adapted to that of all the 
Others — the 3 ft. 6 in. Tlie paps must be filled on the same gauge, 
for tlirougli lines from north to south. 




LIGHT KAILWAYS IN INDIA. 

CoNTBNTH, — Railways at first constructed by gusnnteed poin[niiiioa— SUts 
wil*-»yi— MilBiBBopeii— Staiidurd naiige, S ft. 6 in.— General statistics — Indian 
Railwajs Act of ISSD— Fareq aud rates— Liglit railH-ays jiroposed in 18GS— Indian 
Jtrancli Railway Conitianj — Uetre>s;auge system — Pro%*incial li^ht railvraya — 
Punjati feeder lines — VVaiiiabad Lyall|mr branch— Quealion of gauge an open one 
-■'Feeder line" Uina* of 1896— Bars! Liglit K-iiwny— Ahmedabad-Parantij- 
Otlier ]iri>jcuts — Etaniiiles of li>!ht railways— Steam tramway b — DsTelojiment of 
liglit railways arrested, by uncertainty of exohanfie. 

State BailwayB. — Proposals for the construction of railways in 
India* were mndo as long ago as 1844. In 1849 agreements were 
signed between the Secretary of State for India and the East Indian 
and Great Indian Peninsula Railway Companiei', under which the 
companies received a free grant of land for railway purposes, and a 
guarantee of five per cent, interest, wliile the Governiaent of India 
reserved the right of control and superintendence, and the option o£ 
purchasing the railways at the end of twenty-live or fifty years. 

The development of railwuys wag cheeked for a time by the 
troubles of the Mutiny of 1857, bnt by the end of 1859 about 5000 
miles of line were in course of construction, by eight guaranteed 
companies. In 1869 the State Bailways system was initiated. On 
the 31st March 1897 no less than 20,390 miles of railway were open 
for traffic, of which 11,736 miles wore on the standard or 5 ft. G in. 
t;auge, 8366 on the metro gauge, and 28U miles on the 2 ft. 6 in. and 
2 ft. or special gauges, as shown on page 118. 

The Court of Directors were at tirst inclined to adopt 4 ft. 8h in, 
as the gauge on the East Indian and Great Indian Peninsula Kail- 
ways. This was the pro)>osal of the companies at home, and, hud it 
been adopted, the gauge difficulty would have been settled for ever so 
far as India is concerned. The standard gauge in England and India 
would have been the same, and the reinforcoraent of Indian rfulwaya 
with locomotives and rolling-stock from England, on an emergency, 
would be cany ; while for lighter lines the 2 f L 6 in. gauge would be 
the only, and sulticient, alternative. 

Unfortunately, Lord Dalhousie was advised by ^Ir Simms (who 

had been sent out from England as consulting engineer in 1845) to 

advocate a 6 It. gauge, on the grounds that it would not only secure 

greater advantages than the 4 ft. 8J in., but would substantially com- 

• Eailway Poli,-y in India, ly Boraee Bell, M. In^t-CE. 
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mand those posseweil by the 7 ft. gauge. In itltimntely dQciding to 
nilopt 5 ft. € in. oa the §tantlard gauge, the Court of Directors com- 
mitted IbcmBelvea to an equally unfortunate and sin>;;ular compromiw. 
Tlie total capital outlay on Indian Kailwaya up to the end of 1896 
was 118.2,73,07,27,181. 



Total Leyata of Indian RAil-WAta, open for Traffic 
3Ut March 1897. 
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TLe average cost per mile of railway open was ns follows : — 

Standard Rauge, . . . E9.158,973 

Metro gauge, . . . . „ 71,l;i3 

Special gauges, . . . „ 33,514 

liut reasons have been given in chapter xii. for regarding Ba.130,000^,1 

Hs.T5,000, and K.4.30,000 as roughly the cost of representative I 

motlern lines on each gauge. 



The following figures apply to the cal 
Coaching earnings. 
Goods earnings. 
Miscellaneous, including 



inga. 



"Working expenses. 
Net earnings, 



Passenger mileage, 
(loods ton-mileage, 



Nnmber of passengers, 
Tonnage of good?, etc., carried. 



lendar year 1896 : — 

Rs.9,20, 22,892 

Hs. 15,4 1,5 1,505 

Rs.74,86,028 



Rs.25.3C,60,425 
Rs. 12, 19,7 6,875 
Rs. 13,16,83,550 

0,427.608,140 
4,5S8,7 16,024 
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Tlie percontago of e 
48'09 on all liiieB, 47-; 
G-t'SO on the special gauge lines. 

Tlio ataliatical return on capital cxi>cnditure on open \mas 
following percentages ; — 



Stand nril 



S-17 



Metre 



5-27 



Special 




gangea. 




7-76 


5-20 



Unfortunately, the State, althoiish it conhl noiv rnise money at 2^ 
per cent., has to pay interest to the giinrnntecd railways at 4j, anil 
to remit earnings in Glerling with n rupee worth about Is. 3d. under 
contracts which were made at a time when the rupee wna worth 
la. lOd. The lose on this difi'ercnce iu rupee vahio alone amounted 
in 1895-96 to more than ICO lakh?, and the total loas on all chargcA 
BppMr«aflR«.l,62,02,680. 

What the " lioilway and Canal Traffic Act " of 18S8 is to English 
railways, the " Indian Kailway Act" of 1890 is to Indian railways, 
nnd tlie provisions of the lattec in Ihe chapter dealing with Railway 
Commissions and Tratlic Facilities follow very nearly the same lines as 
those contained iu the Kngliali Act. 

For example, the right of a railway to charge reasonahle terminals 
is recognised, terminals being held to cover charges in respect of 
stations, sidings, wharves, depots, warehouses, cranes, and other 
eimilar matters, and of any Bervic<'s rendered thereat. Again, the 
Act places upon the railway the burden of disproving a chnt^ of 
undue preference in respect of rates and services as between one trader 
and another. The decision in such a cof^e is placed in the hands of a 
Railway Commission, consisting of one Lnw Commissioner and two 
Lay Commissioners, but this is not, as in England, a Standing Com- 
mission but one formed by the Governor-Gcuural ui Council at any 
time til at he may require. 

The following are the maximum and minimum fares and rates for 
coaching and goods traffic laid down in the Covemment of India 
liesolution No. 563 R.T., dated the 16lli of July 18fll, as modified by 
the Government of India Circular No, 11 Ky., dated the 4lh of 
December 1896. 
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Si.i» (id.) 
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S pi« (Jd.) 
lipicKR) 
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Goods Eates. 


Huimum 


]ier niilc. 


UinimDm per mile. 


Pies 


Penca 


FiBB 


Pence 


Stll C1lL«, . . 


per lUAiind. 


per ton. 


per nintmd. 


per loii. 






1 


4th Cl«s, . . 


I 


2cf. 






3rJ Cli*. . . 








Id. 






















SpecUl, . . . 




h. 




i-l. 


Explosive,, . . 


n 


8Jd. 


i 


id. 



For the purpose of expressinp; theee approximately in EngliBh terms, 
the rupee lias been asauraod to be worth la. 4il. and 27-32 maunds to 
be eqtul to 1 ton. 

For example, on the Xortli- Western Kailway, the fares • per mile are 
as follows:— 
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The application of minimum rates and fares vas considered necessary 
to prevent the possibility of a piinranteed railway working at rates so 
low that they might caut^o a loss to the Government from which the 
gharaholders were protected by the tiovcrnment guarantee. 

English readers will perhaps be interested to know the rates between 
Dellii and the seaports for grain and seeds for export and for piece 
goods imported. The present railway distance of Pollii from Calcutta 
is 954 miles, from Bombay 888 miles, and from Karachi 943 mi]ei>, 
but when the Kotri Bridjje is finished, the distance of Karachi from 
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Pelhi will be only 906 miles. Tlie piece-goods rate from these pnrta 
to Dellii is Ks.2 : G ; 3 per maun J. Fr<nii Deilii the rate for Rrahi an J 
aeede is 8 annus 6 pies to Calcutta aud 10 annas 9 pies to Dcmbay 
or Karachi. 

The Table on p. 123 shows the passenger faren and goods rates whidi 
obtain on a few representative Indian railways; and it will bo 
noticed that they are highest on the Jodhporo-Bickaneer (metro ^'auge) 
and Cooch Behar (2 ft, 6 in. gauge) railways, which may be regawied 
as light lines. 

L'^ht Bailways. — ^The question of light railways on the narrow 
gauge arose as far back, at anyrnte, as 1863, when Sir J. K. Wilson 
(Agent for the Indian Btanch Railway Company) informed the 
Government of India ihat he was " prepared to enter into definite 
arrangements for the construction oE the roadways and the laying 
down of light railways thereon " in Oudh and Rohilkund. In reply, 
the Government of India, while insisting upon the adoption of tho 
5 ft 6 in. gauge for all railways intended to form portions of main 
lines, would sanction as a temporary expedient the construction of 
narrow-gauge light lines where the probable traffic was not sufficient 
to warrant a larger outlay, but only with tlie view of bringing thera 
up to the standard in gauge and quality, when the irallic had eo fur 
developed as to roqnire it. 

The Indian Branch Railway Company deserves particular mention, 
because, as Mr Horace Bell observes,* "of all the numerous com- 
panies that were projected for building light railways in India, this 
was the only one in Northern India that actually did proceed to 
build lines," This Company laid a light railway of 4 ft. gauge on the 
public road from Aziroganj to Nalhati in Bengal, but the line, after 
being bought by the Government of India, was relaid on the 5 ft, 6 
in. gauge. 

Lord Canning was very much in favour of Mr Wilson's proposals 
for laying light narrow-gauge lines on existing roads as feeders lo the 
standard-gauge trunk lines. Lord Elgin, however, insisted that the 
proposed light lines should be constnicted on the 5 ft. 6 in, gauge, 
and Mr Wilson was not unready to accept this decision. 

Sir C. Trevelyan'a protest (in a Minute, dated 4th September 1863) 
against the construction of any railways, light or otherwise, on any 
but the 5 ft. 6 in, gauge, is so interesting, not merely in regard to 
India, but in connection with the question of light railways in 
England, that one paragraph deserves quotation : — 

" I have always been of opinion tliat a fallacy is involved in the 
idea of light railways. The railway experience in England is greater 
than that of any other country. For many years after our railway 
system commenced, there was a constant craving after a cheaper kind 
of railway. Project after projetit appeared for the formation of light 
railways or tramways, but they were all dropped. Atmospheric and 
Other eccentric forms of railway were attempted; but, however 
* Jittilaaj/ roiici/ in India, by Horace Bell, M. Inst.CE., p. 12G. 
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Bpecioua the light railway principle inipht bo, there iras nomething in 
it which alwitys led to its being abandoned ou close examination ; 
and it never arrived evon at the dignity of an experiment. Cheap 
agTLCultuml railways are now being made in varioitH p.irts of lliu 
country, but they are all solid, fuU-gangod rikilwnys, quite capable of 
bearing the rolling-stock of the main lines with which they are con- 
nected, and tbeir cheapness arises only from their being single hnes ; 
from Che landed proprietora aslcinr; moderate rates for tbeir Idnd, 
because tbey are convinced of the advantage to them of the railways;:^ 
nnd from the Parliamentary ex])enees baving been reduced to a mere 1 
trifle." 

The general adoption of Lord Elgin's views, and the desire of the 
Government of India to adhere to the standard gauge so far ox 
possible, are iiidieateil in llie following extracts from a dispatch,* 
dated April 1864, from Sir John Lnwrenci*, Governor-fienerul, to 
the Secretary of State, witb reference to the negotiations between the 
Government of India and the Indian Brunch Railway Company :— 

" 13. In contemplating tlio construcLion of light railways of tho 
n ft. 6 in. gauge. Lord Klgin liad never intended that the engines of 
the heavy lines should run on tlicm. It was well tmderslood that in 
England engines of one company are rarely run on the line of another, 
and that the practical working of railways is not compatible with 
such a system of interchange of engines, and that all that is ever 
reqiiisito ia the interchange of waggons and carriages. A 5 ft. 6 in. 
gauge light line was accordingly considered to moan a railway 
capable of carrying at a moderate speed the ordinary passenger and 
goods vehicles in use on the Indian main lines. 

"14. Having those views. Lord Elgin authorised an arrnngeraent 
being made with Mr Wilson, by wbich the character of tbe Oudh 
and Rohilkhund hnes was to be dolinc<l, by declaring that the 
maximum load per wheel should bo 3^ tons, and the maximum speed 
15 miles an hour. Tliia will allow of the ordinary waggon and 
passenger stock of the East Indian Railway running over tbe Oudh 
lines whenever the Ganges bridges are finished. To these arrango- 
monts of Lord Elgin we give our complete assent. ■ 

" 29. It only remains to us to call attention to two minutes of Sir 
Charles Trovelyan, in tho arguments of wbich we have been unable 
to concur. 

"30. In his tirst minute, dated 30th September last, objection is 
taken to the construction of narrow and light railways. So far as the 
present proposals are conccrneil, the question of narrow lines does not 
arise. But we are not prepared to recede from the position before 
taken up by the Government of India in respect of such linos, viz. : 
That when nothing belter can be got, and with due provision for 
their resumption and conversion into full-gauge lines when the traffic 
culls for the chango, the Government may, without objection, aid 
* Siiilway /Wt<-y in Imlia, by Honoo Bell, M. InsUCE. 
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meh lines, in onch case determining tlio amount of aiil wiLli reference 
to the objects to be attained. 

" 31. Aa rcfjards light lines, very nearly the sume remarks will also 
Rpply. As soon as the GovernraenC gives up the uystem of guarantee, 
anil abandons all rif^ht or desire to interfere in the management of 
rnilway companies' affairs, it ceases to be in a position to decide 
■whether a line shall be constructed of rails of one class or another. 
Such a matter is essentially one for the company to determine. 
'What the Government can do is to decline giving assistance, unless 
certain terms are offered by the companies, as the uompsnies can 
refuse to accept the assistance offered if it be too little to satisfy tbera. 
The Government of India has adopteil the conclusion that a 5 ft. 6 in, 
gauge line, of such a character aa will admit of the carriage and 
waggon stock of the great lines going over it at a moderate speed, 
wiU probably be, for many years to come, sufficient to meet t!ie 
nquitements of the country, and this general standard it has taken aa 
the minimum for the full-gauge lines " 

As a result, the Oudli and Bohilkhund Railway — which included 
and absorbed the Indian Branch Railway Company of that time — 
was conatnicted on the standard 5 ft. 6 in. gauge. 

The Indian Tramway Company meanwhile was putting forward 
proposals for narrow-gauge light lines in Southern India, and con- 
structed a railway on the 3 ft. 6 in. gauge between Arconum anil 
Conjeveram in IHGS, which — after being made part of the Soutli 
Indian railway system in 1874— was converted to metre gauge in 1B78. 

The immediate importance of increased railway communication at a 
minimum first cost induced Lord Mayo to constnict the Rajputana- 
Malwa Railway on the metro gauge. The rails originally used were 
nf irou, 36 lbs. and 40 lbs. to the yard, laid on transverse sleepers of 
deodar and creosoted pine. As first conceived, it was a light railway 
directed from Delhi to the Sarahhur I,ake and salt works. The rail 
weighed 36 lbs. per yaid, the width of formation was 12 feet, and 
the maximum axle-looil was 4 tons for waggons and 6 tons for 
engines; while the speed, limited to 15 miles an hour, scarcely 
exceeded 10. All that the Government of India claimed then was 
"the sufficiency of a narrow gauge to carry our secondary lines." 
£nt when the Rajputana Railway was extended to Ahmedabad, 
where it made connection with the standard gauge Bombay, Baroda, 
and Central India Railway, it occupied the longer portion of the 
direct route from Delhi to Bombay. The quality of the line had, 
from the beginning, been first-class ; and when it became necessary to 
adopt a 50 lb. steel rail as the standard, 14 ft. and 16 ft, as the 
width of formation, a maximum axle-load of 12 tons for wagons and 
of 15 tons for engines, and a speed of 25 miles an hour, its claim to 
l>e regarded as a light railway in any sense of the word had vanished. 
It may ho mentioned that the line from Delhi to the Samhliar Lake 
WM open for traltic on the Ist March 1875, The extension to 
Ahmedabad was not completed until the end of 1879. 
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In 1S70 tho wliolc question of gauge for L'ght milwaya vns the< 
subject of keen debate in En(;land, and the state of the coae in India 
was described by Mr W. T. Thornton in a paper read before tbe 
Institution of Civil Enginoera on the 4tli February 1873. The 
recommendation by Col. Btroclicy, Col. Dickens, and Mr Rendel 
to regard 2 ft. 9 in. as the alternative to the standard gauge is 
justified to-day by the increasing development of 2 ft. 6 in. gauge 
lines, and had their advice been followed, the continuity of standard 
gauge on main routes would have been assured. 

Lord Nortlibrook wished to lay the Indus Valley and Punjali 
Korthern Railwaya with light 60 lb, rails on the 5 ft. 6 in. gauge, 
^he Duke of Argyle, who was then Secretary of State, was strongly 
in fayotiT of the metro gauge being adopted as being both adequate 
and suitable ; but ho was ready to accept the standard gauge if a 45 lb. 
mil were prescribed. Lord Salisbury, however, having aucceeded the 
1 luko of Ai^lo as Secretary of State, was of tlio same mind as Lord 
Xortbbrook in regard to both rail and gauge. Accordingly the Indus 
Valley Railway was couslmcted on the standard gauge, while so much 
of the Punjab Nortliern as had been laid between Lahore and JJielum 
on the metre gauge was converted to standard, and tbe extension to., 
Peshawar whs carried out on tlio same scale. The works on tlia i 
Grand Trunk road between Laiioro and Wazirabod were alao' 
abandoned, and tho railway placed on an independent alignment. 

In 1880 Lord Lytton suggested that the Provincial Governmenta 
sliould undertake the constniction of cheap and light railways on their 
own financjol responsibility,as distinct from that of the Imperial Govern- 
ment, and during the next three or four years the subject was dis- 
cussed between the Punjab Government and the Sind, Punjab, and 
L'elbi Hatlway, Tliis line was taken over from the company by the 
State on the let of January 1886, and thenceforward became part of 
the North-Western State Eailway, under the management of Col. 
Con way -Gordon, R.E., who at once addressed the Punjab Govern- 
ment with reference tii this important question of the construction of 
light railways in the Punjub. 

Anticipating that, on so large n system as that under his manage- 
ment, tho annual renewals of rails might average about 100 miles, 
Col. Conway-Gordon proposed to utilise these second-hand rails for 
the purposes of light railways. Although second-hand rails which 
were unfit for the main line would be equally useless for branch line?, 
if the latter were constructed as firat-class railways, they would aerva 
excellently for light railways or tramways, and he considered that 
light railways or tramways only were necessary for opening up the 
country in the first instance. Wherever, therefore, the Punjab Gov- 
ernment were of opinion that a branch line would be useful for 
opening up a district or for connecting any important town with the 
North- Western Railway system, a cheap surface tramway should, be 
suggested, be laid down, without platforms, stations, or any other 
expensive conveniences, the object biing, In the first instance, to get. 
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the raotalfl linked through and the traffic started with a minimum of 
expenditure. In short, the branch should be regarded simply as a 
tram, not a railway, and designed for a speed of not more than ten 
miles an hour. He proposed that the North- Western Railway should 
give old raila, sleepers, etc, and that the Punjab Government should 
^ive the land and furnish the email cash expenditure necessary to Iny 
down the line. The Nortli-Westorn Railway should work the line 
as cheaply as possible, dehitiug the revenue account with actual ex- 
penditure only, and the net earnings should he paid over to the Pun- 
jab Government until their expenditure, without interest, had been 
recouped. After that the branch should be considered a part of the 
North- Western Railway, and tlie net earnings devoted to the im- 
provement of the line until it reached the general standard of other 
North- West em branches. Col. Cc-n way-Gordon hoped that the ex- 
penditure thus required of the Provincial Government would not bo 
more than Ra.SOOO or Rs.3000 a mile to lay down such lines and 
open them for traffic. 

The Government of India in 1887, when Col. Conway-Gordon had 
become Director-General of Railways, reverted to these proposals, and 
observed that, oa a Mrst experiment, two important towns should be 
eoleoted, connected by a road wide enough to admit of the tramway 
heing laid on the side of the road. The 2 feet steam tramway at 
yerozporc was quoted as a successful example of a hue on this plan. 
It will be noticeil that in 1886 Col. Conway-Gonion appeared to be in 
favour of light lines on the standard gauge, but in 1887 was disposed 
to adopt a smaller gauge where the lines could ho laid on roads. 

In ISyO the writer (then executive engineer, Multan division, 
\.W.R.^ was asked to submit a rough estimate of the cost of laying 
a li;;ht railway from Slontgomery (on the Nor th-AVe stern Railway) 
to Pakpattan, After riding over the proposed route, the writer esti- 
mated that such a line could be mode for Rs.480,4S3 or (the length 
Iwing 28 miles) Ra.l7,l(iO per mile, Nothing was put down for 
preliminary expenses, as so short and easy a line could be laid out by 
the Multau divisional staiT, and the land, which was mostly waste, 
would be given by the Punjab Government, but the value of the 
second-hand permanent-way material was included thus; — 



39.60,000 c. ft. earthwork, 

Bridges and culverts — 

4 rail openings, 2 ft., at Re.500 each, . 
9 rail openings, 5 ft,, at Rs.lOOO each, 
2 canal bridges, 3-8 ft,, at Rs.3000, . 

Ballaating, 633,600 c. ft. (only 4 c. ft. per foot run), . 

Permanent-way, second-hand, 30 miles, 

Stations and oltices, 

Supervisional charges, etc. at Rs. 24J per cent., . 



Rs. 

15,840 



17,000 
63,360 
284,730 
5,000 
94,553 
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The prospects of this line were not so favourable as to induce the 
Punjab Government to undertake its promotion. 

In 189!, at the request of Col. Wallace, R.E., director of the 
Norlh-WeBtern Railway, the writer BUbmitted a note on " Feeder 
I.inea iii the Punjab and the New North-Western Iloute between 
Dellii and Karachi." Attention was drawn to the rapid develop- 
ment of canals in the Punjab by the Irrigation Department without 
any corresponding development of feeder railways to top the districts 
opened up to wheat cultivation and gradually being colonised. It 
was painted out that, with second-hand material from the main line, 
such hght railways could be, and that from Wazirabad was being, 
constructed at a cost of R8.18,000 to Eh.20,000 a mile. The profit* 
contributed by branch to main lines generally were discussed, and the 
direct and indirect henefita likely to accrue to the province of the 
Punjab, the North- Western Railway, and the canals from the con- 
MructioD of certain minor branches and connections on the light rail- 
way principle were described. At the same time particular notice 
woa taken of the possibility of some of these tinea being effective, in 
the first instance, as looal railways and feeders only, but, ultimately, 
fts forming part of direct main routes. The three projects particu- 
larly alluded to were the Chord line from Waziralmd to Multan, that 
fromKohri toICotri,nad that from Bahawalpur to Delhi. The two latter 
have just been completed as first-olaas railways, the Bohri-Kotrt lino 
by the State and the Southern Punjab line by a company. The North- 
western route from Delhi to Karachi by these two Chorda is thus 
reduced to 906 miles, as against 888 miles by the B.B. and C.I. route 
from Delhi to Bombay, and 954 by the East Indian to Calcutta. Ths 
line from Waxirabod to Khanewal is under construction in accord- 
ance with light railway principles, as indicated by Col. Coiiway- 
Gordon, but the actual cost of construction is nothing like so low 
as he estimate<l. 

The object of this line is to open up th' 
the Chenah Canal. Settlers froc 
desert land as it becomes fertilised by the 
the railway will provide the 
produce. The branch was completed 
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J country now watered by 
' parts are reclaiming the 
supply of canal water, and 
exporting grain and other 
a Lynllpnr in February 



1896, the permanent- way consisting of second-hand rails and sleepers 
obtained from the renewals of' the main line. In the first instance, 
only one-fifth of the full section of ballast has been spread. Girders 
for all bridges have been furnished from the oM stock of the North- 
western Railway. The extenaion to Klianewal will be practically a 
surface line, with maximum grades as fiat as 1 in 400. The actual 
cost of the Wazirabad-Lyallpur section, including rolhng-stock, was 
Rs.38,78,000 for 95-68 miles. The sanctioned estimate for the 
extension from Lyallpur to Khanewal amounts to Ra.27,00,000 for 
105 miles, without roUing-stouk. 

In 1889, Colonel Conway-Gordon, as Director- Gen oral of Railwaya, 
attempted once more to have precise and definite rules hud down oa j 
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the question of gauge, The Secretary of State, however, was well 
advised in leaving the question an open one, to bo decided in each 
particular case hy the Government o( India. The merits of the 2 ft. 
6 in, gauge as that to be adopted in hill country or in apecial casea 
where continuity of pauge ie either impossible for physical reasons or 
unimportant for traffic purposes, have recently been practically ' 
appreciated. 

lu 1896, the Government of India issued a circular — Government of 
India, Railway Branch, P.W.D., Mo, 5U K.C. of 1896, dated 17th 
April 1896— in which they described the encouragement and aasist- 
ADce they were prepared to give to private enterprise in the pro- 
motion of branch lines.* 

The Government of India cancel previous resolutionB and summarise 
the concessions they are prepared to give for the construction of 
branch or feeder railways, not, as a rule, to exceed 100 miles in 
length, larger or more important railways and mountain branches 
being excluded. 

The main line administrations interested will have a prior right to 
construct branch lines forming feeders. 

The Government of India will publish lists of branch lines, for the 
construction of which tliey are prepared to accept tenders, and will 
consider the iuclusion in the lista of such lines as may bo euggested 
by others. 

Applicants must be able to command financial support ; the gauge 
must be approved; the railway shall be subject to the Indian Rail- 
ways Acts ; the alignment, etc., must be approved, and the railway 
be built in accordance with standard dimensions; the Jine, while 
under construction, shall be subject to Government inspection ; and 
financial assistance may be afforded by the Government of India, 
either as — 

(a) An absolute guarantee of a minimttm dividend (not exceeding 
3 per cent.) in rupees (on capita! expenditure in rupees), 
with such sliare of surplus net profits as may be agreed 
upon ; or 
(h) A payment by the main line sufBcient — with the branch com- 
pany's share of branch earnings — to give the company a 
dividend of 3^ per cent, on capital expenditure in rupees, 
but in no case to exceed the net earnings of the main line 
on interchanged traffic ; all net earnings of the branch over 
3^ per cent, to go to tlin company. 
In either case — (a) or (?<) — capital raised in sterling will be 
entered in the company's books in India in rupees at the actual rate 
and time of remittance, together with Knghsb outlay from time to time 
at the Secretary of State's average rate for the preceding half-year. 

The general character of the supervision and control of the 

Government is then defined, in regard to capital expenditure, increase 

* Appendix Vll. 
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w, accounts and statistics, 
works, required after opening, must be pro- 



of ahare or stock capital, p 
au'-Ut, etc. 

Funds for new capital v 
vided by the company. 

State railways' refjiilatioRS regarding rates and services will apply. J 
The additional concessions admiesible are then stated. Thieaa. I 
include : — B 

(1.) The charge of interest during construction ; 
(2.) The free grant of land (but not of land requited for quarries, 

ballast, brtckHelds, etc.) ; 
(3.) The supply and maintenance of electric telegraphs by the 

Government of ludia at the usual charges ; _ 

(4.) The free use of results of existing surveys, and the preparationfl 
of fresh surveys on deposit of estimated cost ; ■ 

(5.) The construction of the branch by the main line, and its 
maintenance and working by it at a fixed ratio of expenses 
to earnings, the ratio not to exceed 50 per cent., and to 
include charges for the use of the main line stock ; 
(6.) The incidence of expenses on account of the Board of Direc- 

(7.) The carriage of raUway materials for the branch over State 
hnes at the special rates. 

The Government of India reserve : — 

(1.) The right to purchase the branch for twenty-live times the 
yearly average net earnings (not including rebate payments 
of tlie preceding three years) at the expiry of twenty-one, 
thirty-one, forty-one, etc., years, on twelve months' notice, 
with a maximum price of 120 and a minimum of 100 per 
cent, of cost price on a rupee basis; 
(2.) The right to fix and vary the classifi cation of goods and 
maximum and minimum rates of each class of goods and 
passengers; and 
(3.) A general control in respect to the number and timing of 

trains. 
Several railways have been sanctioned under the branch line terms 
laid down in the resolutions of 1K93, 1895, and 1896. One or two 
have been completed, and others are in course of construction. 

The Barsi Light Railway rune from Barsi Road — a station on the 
Great Indian Peninsula Railway, 234 miles from Bombay — to the 
town of Barsi, a distance of 2 1 '75 miles. It was originally sanctioned 
as a steam-tramway project in BQcerobet 1892; but, the promoters 
having appealed to the Secretary of State regarding certain terms 
contained in the order authorising its construction, he decided to treat 
it as a light railway project under the Indian Railways Act, and to 
oHer to the promoters the feeder line terms of lti93 with certain 
modifications. The contract was executed on the 1st August 1895. 
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By way of assistance, tiie company was to be allowed to uee I 
road between Barsi Town and Bars! Bead Station for tlie conBtTUction 
of a single line of railway. Any land required outside the road 
was to be acquired through the collector of tlie district, all expenses 
being borne by the company. The road had been conBtnicted by the 
Government of Bombay in 1870 for the purposes of a light railway, 
with maximum (gradients of not more than 1 in 100. 

Government may determine the contract on 1st January 1917, or at 
the expiration of any subsequent period of ten years, by giving twelve 
months' notice. If the contract is so determined, the Government is 
to pay to the company in England in Hterling an amount equitl to the 
total poid'Up capital, so far as such capital shall have been expended 
with the authorisation of the Secretary of State. 

The following are the ronximum rates and fares. It will he noticed 
that the rates are about twice as high as those obtaining on the main 
lines, and that the fares also are considerably higher. The necessity 
of permitting a wider margin on short lines of this kind is obvious : — 

First-class, 24 pies per mile. 
Second-tlass. 12 pies per mile. 
Thiril-class, 8 pies per mile. I 

Fourtli-class, 3 pies per mile. | 

Luggage, 4 pies per maund pet mile. 
Horsefi, each, 24 pies per mile. 
Carriages, each, 4 annas per mile, 
llogs, each, 6 annas per 50 miles. 
Parcels, under 7 seers, for first 50 miles, 6 annas, 
beyond, 3 pies per seer for every 50 miles. 
I Fifth-class, 64 pies per ton | cr mile. 

1 Fourth-class, 36 pies per ton per mile. 
Third-class, 34 pies per ton per mile. 
Secoud-class. 18 pies per ton per mile, I 

First-clnss, 13 pies per ton per mile. ' 

Food grains, 12 pies per ton per mile. 
Coal, 10 pies per ton per mile. 

A maximum terminal charge of 1 anna per maund is allowed on all 
goods traffic, leviable both at receiving station or at station of 
delivery. TrafGc booked through not liable for terminals at junctions. 

The rates and fares are to be such as may from time to time be 
agreed upon between the Government and the working agency, sub- 
ject to the conditions that they are to he within the maximum and 
minimum rates and fares in force on the East Indian Railway, and 
that the classification of goods is to be in accordance with that on the 
East Indian Eatlway, 

The Barsi Light Railway was constructed on the 2 ft. 6 in. gauge, 
and was opened for traffic in Alatch 1897. One side of the district 
and municipal roads was mode over for laying the railway, which 
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occupies a width varying from 6 ft. 3 in., where the line follows the 
gradient of the Toad, to 9 ft. or so, where the line riseB to take the 
bridges. A roadway of 12j ft. or more is left for carts on the 
bridges, and is railed off from the railway. The sharpest curve has a 
radius of 450 ft., and the steepest gradient is 1 in 88 for a length of 
half a mile. The permanent- way consists of 35 !h. steel, flat-footed 
rails and steel sleepers, ivith 7 cubic feet of broken stone and moorum 
ballast to the foot riin. The flBh-plates, weighing 12J lbs. per pair, 
are IG in. long, with four holes spaced i in, apart, centre to centre. 
The fish-bolts are J in. in diameter, with square necka, cup-shaped 
^headp, nuts 1 in. square and -5"^ in. deep, and Grover's patent washers. 
The steel sleepers are 5 ft. 6 in. long, 6 in. wide, and 3i in. deep, 
weigh 60 lb. each, and are laid 10 to the 24 ft. rail, the rail being 
fastened in the clips by steel keys, two of which are driven on the 
straight, and tour with the E sleepers used on curves to allow widen- 
ing of gauge as required. On bridges wooden sleepers are used, 
every third sleeper being fastened down to the girders by two hook- 
bolts, and the rail is secured to the sleeper by S i". dog-apikes. 

The engine and rolling-stock are described in Chapter XIV. The 
engine is expensive and heavy, bringing a weight of nearly twenty 
tons on a wheel-base of 8 ft. 3 in. This throws on each sleeper a 
maximum load greater than that on the metre gauge, and the coat of 
maintenance will probably be high, oven if the speeds are kept low. 

The arches of the road bridges were not strong enough to cany this 
stock, and steel girders were specially designed as for metre gauge, and 
erected on the abutments and piers, 3 in. clear of the road arches. 
This added considerably to the cost of construction. 

The expenditure up to 30th June 1 897 on this line was £77,986, or 
£3585 a mile, which is a far higher tiguie than in the case of the 
f>aekwar's Dabhoi, the Cooch Debar, the Morvi, and other Indian 
lines constructed on the 2 ft. 6 in. gauge (Appendix IV.). In fact, it 
has been constructed, and equipped with rolling-stock, as a first-class 
railway on a narrow gauge. 

The gross earnings for 17"4 weeks (^larch to June 1897) were 
Ra.55,347, or about R6.I50 per mile per week, a very satisfactory 
figure for a new line, and it was ex|Tected to reach Re.230 per mile 
per week in the following year. 

The Barsi Light Railway ia to be extended to Pandharpur. The 
survey was carried out hy Government, and the earth-work undertaken 
OS a famine relief work. 

The Ahmedabad-Parilntlj metre-gauge line was opened for traffic 
to Talod in May, to Parantlj in July, and to Idar Ahmednagar in 
October 1897. Its length is 54-80 miles. The permanent-way con- 
sists of 41^ lb. flat-footed steel rails on deodar sleepera There are 
two bridges, one of six spans, the other five spans, of 60 ft. The 
ruling gradient is I in 200, and the limiting radius of curve 1000 ft. 

When the negotiations with the B.B. and C.l. Railway for the 
construction of this railway fell through, Messrs Killick, Xixon, & 
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Ca, of Bombay, applied for a concession to take up tlio project on 
feeduT-Une terms, ofiering to construct the line with rupee capital. 
This ofTer woe accepted by the Secretary of State, and, a concession 
having been given to the applicants, work was started in January 
1896. The line was constructed by the B.B. & C.I. Railway Corn- 
puny, and is worked by them as a piirl of their metre-gauge syatem. 

Land was granted free, and the follomng were the terms made with 
the Ahmedabad-Parftntij Railway Company ; — 

Government undertakes to construct (from funds supplied by the 
company), work, and maintain the line, through Stale or other 
agency, the necessary rolling-stock beiug supplied by the working 
agency. (The agency selected is the B,B. A C.I. Railway Company, 
with which an agreement for the purpose was entered into by 
Government in 1896.) Tlie charge to the Ahmetlabad-Pariintlj Com- 
pany for the working, stocking, and maintenance of the line is to be 
calculated half-yearly at the same percentage of gross earnings as 
obtains on the Rajputana-Malwa undertaking, but it is provided thai 
the charge shall not in any year exceed 50 per cent, of the gross 
earnings for that year. The residue of the gross earnings, after 
deduction of the charge for working, etc., is payable to the A.P. 
Company. 

By agreement with the ]i,B. & C.I, Railway Company, the Govern- 
ment will allow to the Ahmed abad-Parftn 11 j Company, in respect of 
each calendar year, by way of rebate, such a sum, not exceeding tO 
per cent, of the combined shares attributable to the B.B. & C.I. and 
K^putana-Malwa Railways of the gross earnings from tratlic inter- 
changed between those railways, or either of them, and the A.P. 
Railway, as will, together with the net earnings of the A.P. Com- 
pany, make up an amount equal to interest for the year at the rate of 
i per cent, per annum on the actual capital expenditure. The 
Government will also allow the Company the sum of K3.SOOO per 
annum towards the Company's office expenses and expenses of man- 
agement 

Rates and fares are to be such as may from time to time be 
arranged between the Government and the working agency, but it ie 
provided that they shall be within the maximum and minimum rates 
aud f.ires for the time being in force on the R3T. Railway. The 
elasaification of goods is to be in conformity with that in force on the 
R.M. Railway. 

Government may determine the contract if, before the line is open 
for traSic, the company fail, on demand, to supply ihe funds required 
for its completion. In case of such determination the Covemment 
will pay the company in rupees the fair value of the railway, works, 
and stores given up. 

Government may also, by giving twelve months' notice, determine 
the contract — 

(I.) On the 31st December 1917, or at the end of any subsequent 
period of ten years. In this case the Government under- 
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takes to pay to the compiiiiy iu rupees a 
twenty-five times the average yearly net earnings of the 
comj)any during the last preceding five years, provided that 
Btioh Bum shall not exceed by more than 20 pet cent, the 
total capital expenditure of the company, nor be less than 
snch capital expenditure ; or 
{3.) On the 31st December 1946. In this case the Government 
will pay lo the company in rupees an amount equal to tl 
total capital expenditure, 

Iu 1894 or 1695. Mr James Gurrie, of Karachi, appHed for a coi 
cession, on btanch-line terms, for the construction of the Ahmedabi ' 
Dhollta section (32 miles), of tlio Ahmed abad-DhoI era Railway (TS? 
miles) on the metre gauge. The matter was said to be under con-fl 
sideration. 

During the year 1896-97 work was started on the following rail- 
ways, which were sanclioniid under the " branch line terms " resolutions 
of 1893, 1895, and 1896:— the Tapti Valley (standard gauge) Rail- 
way, the Segowlie-Rakaaul (metre gauge) Railway, the Hardwar- 
Delira (standard gauge) Railway, the Mymensingh-Jamalpur-SuhhaD- 
khali (metre gauge) Railway, and the Sultan pur- Bogra-Kaliganj 
(metre gauge) Railway. Tile two last are in connection with the 
Eastern ISengal State Railway system. 

The Tapti Valley Rwlway will connect Sur.'it on the B.B. and C.I. 
Railway with Amalner, the present terminus of a branch from Jalgam 
on the G.I. P. Railway, the length being 162'47 miles. Work was 
commenced in November 1896, and is progressing rapidly. 

The line from Segowlie, on the Tirhoot section of the Bengal and 
North-Western Railway to Raksanl, on the borders of Nepanl, is on the 
metre gauge, and 18 miles long. Work was commenced in May 1896, 
.ind it was expected that the line would be opened for traffic before 
ilie end of 1897. 

The alignment for extending the Hani war branch of the Oudh and 
liohilkhund State Railway to Dehra waa finally located in Junuaiy 
1 897 on behalf of the company by whom it is to ho constructed. 
There will be as much as 1600 ft. of tunnelling in it. The length 
of the line is 34 miles. 

The two lines connected with the Eastern Bengal State Railway 
system arc being constructed by State agency on behalf of the branch- 
line companies, and will be worked by the railway. The Mymcn- 
singh-JamalpurKaligonj is an extension of the Dacca section towards 
Sirajganj. The Sultan pur- Bogra-Kaligan.j lino will tap the Aaum f 
traffic at an important point on the Brahmaputra River. M 

Other developments of the Eastern Bengal State Railway, whicll-l 

may attract private enterprise, are a metro-gauge line from Pancha- 

' ibi eastward through Gaibanda to Kaliganj, and another westward 

I Gazol, which is on the route of a third lino from Banaghat to 

Rayganj. This last should be broad gauge from Ranaghat through 
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Moorshednbad to Slia^won^la, and metre gniige from the Ganges 
through Gazol to Raygauj, runuing nortliward all tho way. Other 
extensions which might be made are from Nator tn Ram pur 
Boalia, from Fhulbari to Sumjliia, from Saidpur to Titalyah, from 
Kangpur directly north to the Teestn River, and from Lalmanir Hat to 
Dhomani, all on the metre guage ; from Bacca westward to Sealo, to 
complete the gap in the railway communication at present filled by 
Bteamera on the Puddn and Megna Rivers ; and a broad-gauge exten- 
sion from Rajbari to Faridpur. 

In addition to the above a survey was made in 1893 for a branch 
from Kelpliamari on the E.B.S. Railway to Joyganj, a distance of 8^ 
milefi, at tlie request of a native gentleman who proposed to form a 
company and obtain a concession for the construction of the line. 
The concession was granted in 1895. The coat of construction was 
eetimoted at about Ks.24,819 a mile, and the traffic prospects were 
considered favourable. 

The Cooch Behar State Railway — worked for the Maharaja by tho 
Eastern Bengal State Railway — is being extended to the capital, and 
will no doubt be carried on to Santrabari before long. 

It appears from the Administration Report for 1807-98 tliat not a 
single new railway was sanctioned during the year under the branch 
line terras of 1896, although as many as fifteen schemes were under 
consideration. 

For purposes of comparison, a table (compiled from the Director- 
General of Railways' Administration Report for 1894-95) will be 
found in Appendix IV., giving for certain railways the mileage, the 
cost, the gross earnings, working expenses and net earnings, the 
amount of passenger and goods traffic; the train mileage and the 
quantity of rolling-stock. In the chapter on "Light Railways in 
Belgium," moreover, the cost of certain lines in India has been 
analysed and compared with the Belgian figures, the object being, as 
far as possible, to eliminate from the inquiry such exceptional tines as 
the Eajputaua-Molwa Railway and the Darjeeling- Himalayan, and, 
above oU, to destroy tlio impression that our examples of light rail- 
ways must necessarily be taken from lines coustructed on a metre or 
narrower gauge. As fair examples of Indian lines constructed in 
accordance with hght railway principles, the following may be 
mentioned ;^ 

(a) Standanl gauge : Wazirabad - Lyallpur (actual cost, Rb. 
40,531 per mile, including roUiug-stock) ; Lyallpur-Khano- 
wal (estimated cost, ralling>stock not included, Rs.25,714 
per mile); Hyderabad - Shadipalli (Rs.30,112 per mile); 
Sialkot Branch, N.W.R. (R8,:iO,000 a mile, with second- 
hand raiband sleepers, no bridging, but expensive stations) ; 
Ganda Singh Branch, N.W.K. (Rs.33,000 a mile, with 
second-hand rails and new sleepers, choop stations, but con- 
wderable bridging), 
{1>) Metre </awje: Rohilkunil and Ktimoon (two section^ 
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R8.38,353 and R8.37.858 per mile); Palanpur - Deesa 
(Ra.2+,I75 per mile); G awn pore- Burhwal (Rs.21,550 per 
mile); Jodhpore - BickaneeT (two sectionB, R3.20,t41 ami 
Ra.22,375 per mile); Oodeypore - Chitor (Es.25.894 per 
mile) ; Gaekwar's Mehsana {Rh.35,209 per mile) ; Jetalsar- 
EAjkat (R8.32,939 per mile), 
(n) Special gaugeg; Jorhat, 3 ft, (R8.39,029 per mile); Gaek- 
war's Dabhoi, 3 ft. 6 in. (Es.Se.-TOB per mile) ; Cooch Behar. 
3 ft. 6 in. (Kb.33.450 per mile) ; Morvi, 2 ft. 6 in. (R8,34,220 
per raile) ; Kaunia-JJharlifv, 2 ft. 6 in. (Rs.24,929 per mile). 

The excaptiooal phyaica! difficulties which had to be overcome in 
the conatniction of the Darjeeliag-Iiimalayan Railway sufficiently 
account for the high cost per mUe of thia 2 ft. line, Rs.61,793 ; and 
it would be unfau' to quote thia as a normal tipfure for so small a 
gauge. Moreover, if the coat of the 2 ft. 6 in. Barsi Light Railway 
(£3585 per raile) may he expressed as Rb.53,775 per mile (taking 
Rs.l afl equal to 16d.), it would seem that narrowness of gauge in its 
main claim to be clashed as a light railway. 

Steam Tramways. — In addition to railways, there are in India 
119J miles of steam tramways working outside municipal limits and 
104 miles under construction. Included in the latter are the 
Rftnaghat-Krishnagarli (2 ft. 6 in.), Mangaldai (3 ft. 6 in.), Howrah 
Amta (2 ft.), and HowrFtli-Sheakhalla. In fact, the last two have 
since been completed by Messrs Martin & Co. on behalf of the Bengal 
District Roads Tramways Company, and there seems to be a large 
field for undertakings of this description in Bengal. 

The Howroh-Amta hne is twenty-nine miles and the Sheakhalla 
line twenty-two miles long. The stations are about two miles apart, 
so that traffic can be dealt with at frequent intervala Within the 
limits of Howrah speed is limited to six miles on hour and in the 
district to ten. 

With the liberal terms now held out by the Government of India 
to companies formed far the construction of light railways, the only 
obstacle to the attraction of British capital is the flucluationa in 
exchange, English capitalists are afraid to risk money in India, 
which may be returned to them at a heavy loss. If, aa the Secretary 
of State holds out hope, a gold standard be established, fixing the 
stable exchange of the rupee at 16d., subject only to the fluctuations 
of trade, British capital will Rnd a profitable investment in the 
development of light railways in India, 




JOSTKNTS.— Irish railways luaisted b; Treasury losits— Baronial giunnt 
Tnniwajrs Acti of ISflO, 1881, and ]j83— Light railways constructGd under 
thew Acta— Too axpenitiTaly conMructed «nd worked— Hot eoatroUed by local 
anthorities who had to bear Uin losses — Lieht Bailwaya Act of 18SB a bimn to 
Duin line coiupstiieB und tlia pvoptc — Light nkilways conBtmcted with Stale 
aadstsncB under the Act of 188B and 1890— Railwiyfl Act of 18B8 compnrad with 
theEn^lish Act of 189(1. 

Light Bailways Constnicted under the Acts prior to 1889. — 
Ireland, in the development of her railway systems, has never bean 
able to preserve the Rume independence of State aid which haa 
hitherto been so remarkable in KnglanJ and Scotland. From the 
very first, the Treasury has advanced money to railway companies, 
usually on the seturity of a mortgage on the undertaking, and the 
Government has not claimed, in consequence of afTordinp this assist- 
ance, to exercise any more control over the details of working, rates, 
etc., than in the case of other railways. Up to 188S, according to 
mtume submitted to tho Royal Commission held in that year, as much 
as .£4,101,401 had been thus advanced; of this amount £2,921,414 
bad been repaid by the railways, ^37,772 had been remitted by the 
Imperial Government, and the remainder was outstanding. Up to 
1893, the Treasury loans had reached £4,197,746, of which the 
ruilways had paid back £3,383,278. 

The railways also received public assistance in tlie form of guarantees 
of interest, secured upon the rates, liy the baronies or local authorities 
of the districts traversed by tUe railways ; and here, again, the public 
bodies assisting did not, therefore, interfere with the service or rates, 
although they were generally represented by one or more members of 
the Board of Directors nominated by them. 

To such aid from the State and local aiitlioriLles must be added, in 
many instances, the priv&te aid of landed proprietors in the form 
of subscriptions of capital or guarantees of interest. 

In the poorer districts, however, when railways were often urgently 
required, there was little to attract capital, and legislation had not 
been favourable to the construction of light lines, 

By the Tramways Act of 1860, the compulsory acquisition of land 
was provided for, but projects had first to be submitted to the Grand 
Jury, then to the Lord-Lieutenant in Council, and iinally to Parlia- 
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ment for confirmation by an Act. The last formality was dispensed 
with in the following year. By the Tramways Amendment Act of 
1871, mechanical traction at a maximum speed of six miles per hour 
on roads and of three miles per hour in towns was permitted, and the 
maximum speed on roads was increased to ten miles per hour in 1881. 
But much more important than all these was the Tramwnys &nd 
Public Companies Act of 1883, the intention of which was, first of all, 
to throw the responsibility of railway development in poor districts 
upon the local baronies, and then, perhaps, to share it with the 
Imperial Government, Thus promoters would submit a project tor a 
light railway to the Grand Jury, and the ratepayers might oppose it. 
The approval of the Grand Jury would throw upon the rates of the 
whole country, or of so many baronies, charges, not for the interest 
only, but for deticits on working expenses, and even the obUgation of 
working the line if it was abandoned by the promoters. On the other 
hand, ^though the Grand Jury might nominate a director or appoint 
an auditor, it had no real control over the railway, so long as it was 
run by the promoters. The project further required the acceptance 
of the Privy Council, and, if opposition was still maintained, the con- 
firmation of an Act of Parhament. The last carried with it the 
obligation to repay the Grand Jury, either (a) interest on capital to 
ihe extent of 2 per cent., or (h) half the dtfi'erence between the net 
receipts and the total guaranteed interest required, whichever might 
be emaller, i 

Under the Tramways (Ireland) Acts, 1860 to 1883, have been con- 
structed (excluding three or four lines worked hy one or other of the 
great railway companies) 230 miles of light railways. They* show 
total receipts of .f.j-5,625 (about £210 per mile), a total working 
expenditure of £57,S5C> (about £352 per mile, or 104 per cent, of 
receipts), and ii deficiency of £2231 (or £9~ per mile) by way of net 
receipts. The local ratepayers (with the exception of about £25,000 
per annum falling to the charge of the Imperial Government) have to 
make good this deficit, and the whole of the interest on capital. If 
we look up the MitcheUtown and Fermoy Light Railway in the 
returns, we find that, of a 5 per cent, rate of dividend, 2 per cent, is 
guaranteed by the Imperial Government and 3 per cent, by the 
liaronieg of CondouH and Clougibbons. The total capital of all theee 
light railways (including those worked by the great companies) ia 
£1,310,905, of which no less than £1,199,175 is guaranteed, either 
at 4 or 5 per cent. 

The following have been quoted as the more favourable in their i 
results of these light railways, and figures relating to Ihem are given , 
in the table below, — the Clogher Valley, Cork and Muskerry, Scliull 
and Skibbereen, and the Tralee and Dingle. 

The Clogher Valley, 37 miles long, cost £3286 per mile, and showt I 
receipts of £6850, against an expunditure of £0889. The Cork and I 
Muskerry, 18 miles long, cost £il67 per mile, and shows receipts of I 
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£9173. agiuast an expenditure of £7mG. The Sclmll and Skibbereen, ^H 


15 miJee Iod(i, coat £3800 per mile, and shows receipts of £2306, ^H 


against an oKpenditure of £3^68. Tim Tralea and Dingle. 37 ^H 


miles long, cost £4054 per mile, and Rhows receipts of £5891, ^^M 


against an espendituie of £9341, Thus, the proportions per cent. ^^| 




n expenditure to receipts on these four lines are 104, 83, 146, an< 






Working Exuenditure, Net Recoipta 

•nd KoUing-Stoek of Li^t Railways 

sutborised under the Tramways 

(Ireland) Ao^ 1800 to I8S3. 


■Is" 


If 




Tralee 
and 

Dingle. 

37 






o3 


II 




Length of Line in miles open . 


No. 
£ 


37 


18 


15 


MaintBnancBOf Way and Works 




1329 


174a 


099 


4017 




Looomotire Power , 






2520 


3371 


1081 


2319 






Repaint of Carriages and 
Wagons .... 


t\ 
















B73 


MS 


319 


«1 






Traffic Eipensea . 


I " 


Her. 


1P98 


657 


156D 






OeDeral Charges . 




713 


592 


318 


8.13 






Bates and Taxes . 


1 




70 


43 


9 


44 






Contpeuitatiuii Tor Goods 


s 




19 


14 


Nil 


7 






Idgal and Parliamentary 






31 


3 


85 


36 






Miscellaueous 




" 


130 


606 


Nil. 


275 




Total WorkinK Expenditure . 


eSB9 


7868 


SSflB 


B311 




Tot*l Receipts 




S8G0 


B472 


2806 


6891 






Set Reoeipts . 




-39 


1006 


-loaa 


-3450 






Proportion ptr cent of Expendi- 
















tnte to Receipts 




ini 


83 


140 


169 






Looomolivfis .... 


No. 


6 


5 


4 


5 






Carriages, Wagons, Tracks, etc, 




ee 


78 


64 


60 






59. and the Cork and Muskerrr Light R;iilway is the only one that 




can boast of net receipts in the returns for the year 1896. ^^H 


The cost per mile of the four linca mantioned is in each case much ^^H 


leas than the average coat per mile of nil these light niilnays, which ^^H 


U about £5700, a heavy price to pay for a 3 ft. giiuge line. They are ^^| 


too Bubstanlially built and too expenaively worked, in accordance with ^^M 


Board of Trade traditiona, for lines with such poor average trafBo ^^H 
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receipts as £239 per mile. The heavy expenses, due to the compli- 
cated preliminary procedure and the purchase of land, absorbed so 
much capital that none was left for profitable eKponditure on purposes 
absolutely necessary to the development of traffic. The administra- 
tion of smaU lines as separate concerns is always expensive, and the 
Act of I8tJ3 liad expressly iguored the great railway companies. 
Above all, the local authorities, who had to stand all risks and bear 
oU losses, had no proper control over the petty companies who con- 
structed and worked the hnes ; the baronies were saddled with all the 
liabilities, but were armed with none of those powers which should 
accompany responsibility. 

Accordinjily, the Royal Commission on Irish Public \V'orka — to 
which reference has already been made — in I8S8 reported that the 
preliminary procedure ivos expensive and complicated, that the local 
authorities ought not to be liable for working expenses as well as 
interest on capital, tliat the ability to promote such lines should ba 
extended to existing railway companies, that the adoption of a narravr 
gauge was iinduly encouraged, and that the tendency should rather bfl 
to develop light railways on the standard gauge. 

Light Railways Constructed under the Acts of 1889, 1890. and 
1896. — While the Act of ISS3 expressly ignored the great railway 
companies in relation to tramways or light railways, the Lijjht Etul- 
ways (Ireland) Act, 1S89 [52 & 53 Vict.], applies moat particularly 
to them. The promoters (a) may be an Irish railway company having 
a railway open for traffic, or (h) may have an agreement approved by 
the Treasury for the working of the light railway by such a railway 
company, or (i;) may apply, under the provisions of the Act of 1883, 
for a baronial guarantee on a portion of the paid-np capital of the, 
light railway. The Treasury might aid such an undertaking either! 
witli a free grant or a loan, but would not pay in the a^^regate man 
than i;20,000 a year in addition to the residue, if any, remaining un- 
appropriated of the £40,000 a year mentioned in the Act of 1883;' 
UOT should any capital sums granted exceed £600,000 in the aggr^- 
gate ; annual grants, moreover, should he reduced in limit by 3 per 
cent, on any capital grants; and capital grants would Iw similarly 
reduced by any excess of annual grant, over and above the £43,000 
a year mentioned above, capitalised at 3 per cent. It lay with the 
Lord- Lieutenant in Council to declare that a light railway should be 
constructed between certain place^t for the development of fisheries or 
other industries, that special assistance from the State was required, 
and that the application of tiie Act should cease if the light railway 
were not constructed within a certain period. 

No doubt this Act, followed by the Railways (Ireland) Act, 1890, 
and the Transfer of Kaiiways (Ireland) Act, 1S90 — the lost of wluoh 
enabled existing companies to take over a light railway company, tritk 
the baronial guarantee — were exceedingly favourable to the main 
line oompanies. The latter made extensions to their own lines upon 
the e&sieet t«rms under these Acts. Of twelve light railways aggra- 
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l^tiiig 237 miles, towards the construction of wliich State assistance ^^H 
iiits been given in the form of free grants unaccompanied hj any em- ^^H 
hairassing conditions, all but one — tbe 1>onegal and KiUybegs, a 3 ft. ^^H 
gauge Une — have been constructed on the normal Irish gauge, 5' 3", ^^H 
and nearly all are worked by such railway companies as the Midland 
Great Western, the Great Southern and Western, the Cork, Bandon, 
and South Coast, etc. But tiiey reach important fiahing grounds, 
more especially on the west oo;ist; they penetrate to the poorest dis- ^^_ 
iricts in Donegal, Mayo, Gaiway, Kerry, Cork, Down, and SHgo; ^H 
and, if the main lines proGt by the contributive traffic of lines for ^^| 
whioh the State and the baronies have provided the capital, the ^^| 
people of these districts reap also the full advant^ea of long-needed ^^| 

that their average return on all descriptions of capital was 4-30 per ^^1 
cent., as compared with 3'87 per cent, in the United Kingdom in ^^M 
18S4.* That they coidd— or, aa a matter of business, would— build, ^^M 
either on their own standard or as light railways, the lines we are ^^| 
diseasing, is not so certain ; or, rather, this much is certain, that ^^H 
without the freely-^ven help of the State, these lines would not have ^^H 
been constructed at the very time when they were most wanted. ^H 
Mr A. J. Balfour's Railway Act of 1889 was, in fact, the sufficient ^H 
means not only of dealing with an immediate and pressing distress, ^^H 

MOT and isolated districts. ^^H 
The following is a list of these light railways :t~ ^^H 




Name. 


Length 
Miles. 


Working Railway Coni[»ny. ^H 


Achill Extension, . 
BallJDK >iiJ Eill&la, . 

B»ntry Bay Eitension, 
Collooney and Claromonia, , 
Donegal and Killibegs, . 
DovDiiB trick, Eiilaugh, and 

Ai^glas., 
Gklwjiy and Clirdfo, . 
Heidford and K«nraarB. . 

Killorglia and Valentia, . 

Str»norl«r and Glentiea, 
Wc«iiott aod MalUrinny . 


H 
8 

n 

47 
181 
8 

4Sf 

in 


MidUnd Gnat Wesrern of Ireland. ^H 
Midland Great Western of Ireland. ^H 
Cork, Bandon, and South Coast. ^^H 
Cork. Bandou, and Soutli Coast. ^^H 
Waterford and Limerick. ^H 
Donegal. ^H 
Belfaat and Coanty Doirn. ^^H 

Midland Great Western of Ireland. ^H 
Great Southern and Wextern of Ir«. ^^M 

^H 
Great Southern and Waatem of Ire- ^^M 

^M 
Donegal. ^M 
Midland Great Western of Ireland. ^M 




• ■■ Iriali EailwayB and their Purchaw by the SUte,"— The liailv/ay IForld, ^^| 
'f'Sail^S EelurHi. 1896. ^H 
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The estimated coat of the Donegal line, on the 3 ft. gauge, the 
axle-load being restricted to eight tons and the majdmum speed to 
twenty-five miles an hour, was as much as £6600 per mile. Of the 
total capital required by the company specially formed for its promo- 
tion, £ 1 15,600 was a free grant from the Treasury and 1000 guaran- 
teed capital. If so light a line on a narrow gauge was to coat bo 
much as £6600 per mile, we can easily conceive that the larger rail- 
way companies, which accepted Treasury grants covering less than 
this amount, for the construction of light railways on the standard 
gauge, to carry standard rolling-stock, were prepared to spend money 
out of their own pockets, in order to build what were practically 
standard railway extensions or branches of the existing main 
lines. 

Finally, we have the Railways (Ireland) Act, 1896 [59 & 60 Vict. 
cap. 34], which brings Ireland more into Jigreement with the conditions 
prescribed for England and Scotland in the Light Railways Act, 1896 
[69 & 60 Vict. cap. 48], 

Thus, section 1 of tlie former corresponds with sections i and 5 of 
the latter, btit difl'ere from them inasmuch as it restricts State aid to 
an existing railway company, wUling cither to construct, work, and 
maintain the proposed railway, or to work and maintain it when con- 
structed. On the certificate of the Lord- Lieu tenant that tbe proposed 
railway is neofissory for the development of a district too poor to 
induce the construction of the proposed railway without special assist- 
ance, the Treasury may agree to aid the existing railway company, 
willing to take np the proposed railway, by an advance, up to one- 
half of the cost of construction, provided that landowners, local 
authorities, and otlier persons locally interested, have done their fair 
part by free grant of land or otherwise. The advance may be a free 
grant or a loan at interest. The Board of Works may determine the 
surveys, plans, and estimates, ii those submitted bo not approved { 
and in the congested districts may undertake the construction if thia i 
existing railway company will not do so. . ' 

Section 4 corresponds with claiiae 6 of the English Act. It limits 
the total amount of advances to £500,000, The required money may 
be lent to the Treasury by the National Debt Commissioners. 

Under section 3, certtun provisions of the Tnimwaya Acts — relating 
to baronial guarantees, tolls and rates of charge, deposits, interfer- 
ence of the country surveyor, etc — are not to apply. On tbe other 
hand, under section 2, the Order in Council, coniinning the agreement, 
may set forth the tolls and charges for passengers, animals, and things 
conveyed on the railway. At the same time, the railway is protected 
from unfair increase of local rates under clause 2 (c), which corre- 
sponds with section 5 (1) (u) of the English Act. 

Powers of owners to grant land or advance money for a hght rail- 
way are dealt with in section 5, which corresponds with section 19 of 
the English Act. 

Entry on land ia provided for under section 6. 
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The application of General Railway Acts is defined in section 8, 
which corresponds with section 12 of the English Act. 

Under section 10, any Grand Jury may, under certain conditions, 
present money in aid of the railway. 

Under section 13, this Railways (Ireland) Act, 1896, together with 
the Transfer of Railways (Ireland) Act, 1890 — and the Tramways 
(Ireland) Acts as therein defined — and the Tramways (Ireland) Act, 
1895, may be cited collectively as the Tramways (Ireland) Acts, 
L860 to 1896. 




ROAD TEAKSI'ORT AS AN ALTERNATIVE. 



Contents. — Traction onginea iDunly uned for agricultural purpngen — Legal and 
mechiLiiical abataclea to tbsir Freer uae — Not neceaaariJj nuiaBncsa Dor sourcva ot 
danger — Licomotives on Higlnraya Aet, 1S96 — Motor-cars »nd light locomotives 
thus fre«d — Report of a select committee on traction engines, 1S9S — Recam- 
mendalions of the coramitleo— Poaaibilitiea of road locomotivea for light and 
heavy work— Messrs Johii Fowler k Co. 'a >griau1tnral and road engines— Tyres 
for traction engines — Traction wagons. 

Sestrictions on nse of Bteam Locomotives on Roads. — At thaJ 

eiid of Clie tirst chapter, it was observed that rond transport — by 1 
road locomotivee, traction engines and cars, an to- motors, etc. — might I 
often Bnpply the place of light railwnjB. 

" A very important subjoot for consideration also in connection 1 
with the Light Railways Act "—said Sir John Wolfe Barry* ' 
preeidantiftl address to the members of the Institntion of Civil | 
Engineers in 1896— "and, in itself, is the future of auto-motors a 
applied to the light traffic, whether of goods or passengers, to ba 1 
tkccommodated by the proposed light railways ; and no engineer can I 
read the accomits of the results attained by autu-motors, or have seen I 
the machines in operation, without recognising their promise for th» I 
future." 

The difficulties opposed by the legislature to the use of ateam- 
engines on roadst were such aa practically to restrict their use to 
agricultural work — threshing and steam ploughing for example^and 
to the conveyance of merchandise and heavy material, which coidd 
not so readily be hauled by horses. This fact was borne out by 
evidence obtained in committee in 1896, J that the majority of traction 
engines escaped the payment of licence duty tinder the exemption. I 
granted to engines used solely for agricultural purposes. 

Kood locomotives wore held to bo nuisances at comi 
might take on owner three months to obtain from a Court of Quarter 
Sessions a licence to travel on the highway. In country districts tho 

* Mil. Pfor. Intl. C.E., vol. ouvii., 1887. 

+ M'Laren en "Steam onConuoonBoade," in Jftii. /Vof. /uirf. C.£, vol. olii, 

1801. 
: RejxiH from the Select CummitUe on Traetion £iiffitut on Soatli, Ist July I 
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epeed of a trantion engine was limited to four miles an hour, and a 
mau had to walk in front of it, at b. distance of not less than twenty 
yards. The road authorities had almost ahsolute power to forhid the 
use of certwn bridges by such engines (which ive must acknowledge 
to be only reasonable), and damage done by them had to be mads 
good, which would not have been required if horses had been used for 
draught. Moreover, urban authorities might embody in their local 
Acts clauses prohibiting the use of road locomotives in any street or 
in any road within their jurisdiction, 

The mechanical difficulties, complained of by owners of road loco- 
motives, included the heavy grades on the roods, the sharp comen^ 
and the sinkage of bad roads. 

The- legal obstructions undoubtedly call for revision, and, to a con- 
siderable extent, for removal. The mechanical difficulties depend 
Upon the claims of this particular description of road traffic to be 
regarded ae ordinary traffic, for which the ratepayer must provide 
efficient roads. Tlie question is whether traction engines can get out- 
side the definition of extraordinary traffic furnished by Lord-Jtisttce 
Bowen (in the case of Hill «. Thomas, 2 Q.B., p. 333):— 

" Extraordinary traffic is really a carriage of articles over the road, 
at either one or more times, which is so exceptional in the qualify or 
quantity of goods carried, or in the mode or time of user of the road, 
as substantially to increase the harden imposed by ordinary traffic on 
the toad, and to cause damage and expenses thereby beyond what is . 
common." 

So long as they are covered by the term " extraordinary traffic," ' 
traction engines will be held responsible for excessive damage to roads 
and bridges, and the ordinary ratepayer will not be required to bring 
all the roads and bridges they wish to traverse up to their standard. 

In the course of discussion at the Institution of Civil Engineers,* Sir 
Frederick Bramwell observed that the danger of setting fire to 
thatched buildings, ricks, or dried herbage by scattering fire from the 
ash-pan was unUkely if the speed did not exceed four miles an hour, 
and if the escape of fire up the funnel was guarded by a grating in 
the amoke-box just above the tube-level. Danger to life and property 
from scaring of horses wa^ diminiahed by boxing in the machinery as 
in Hancock's carriages, and these also passed the steam into a silen- 
cing box which broke the blast. Traction engines fitted with air- i 
condensers went without much noise from the blast. J 

In moving the second reading of the " Locomotives on High- I 
ways Bill," on the 30th June 1896, Mr Chaplin caused some amuse- ' 
ment by expressing his belief that the light-road locomotive might 
become a dangerous rival of the light railway ; that it woidd develop 
a big industry, tend to decrease railway fares, and prove to be of 
great advantage to agricultural interests in the transport of farm. 
produce at a cheaper cost. They were largely used abroad, especially 
in France, 

• il.n. Proc. Inal. C.E.. vol. dii., 1891. 
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The " Locomotives ou Highways Act, 1 896 " [59 & 60 Vict. cap. 
36], dascribes a light locomotive as a vehicle propelled by mechaaical 
power, itself being under three tons in weight unladen, and drawing 
not more than one other vehicle (such vehicle with its locomotive not 
to exceed in weight imlndcn four tons) ; it must be so constructed 
that it shall emit no smoke or visible viipour except from any tem- 
porary or accidental cause. A council of any county or county 
borough may prevent or restrict the use of such locomotives upon 
bridges wliich would be unsafe for them, A proper light must be exhib- 
ited by the locomotive at night. It must carry a bell to be used aa 
a warning. Its speed roust not exceed fourteen miles an hour, or any 
less speed prescribed by the Local Government Board; which also 
retains the power of making regulations regarding the construction 
and use of these locomotives, and of prohibiting or restricting their 
use in crowded streets or other dangerous places. An excise duty of 
two or (if the locomotive exceed two tons in weight) of three guineas, 
together with the hcense for the locomotive as a carriage or hackney 
carriage, is to be paid. 

Uotor-Cars relieved from some Bestrictions. — On the 14th 
November 1896, motor-cats being no longer classed as traction 
engines, regulations, supplementary to the above Act, were issued by 
the Local Government Board, and some motor-cars made a trip from 
Northumberland Avenue, vid Reigute, to Brighton. The "hght 
locomotive " must be raiMible of being worked either forwards or 
backvrards. There may be bosses or projections on pneumatic tyres, 
if they are used; otherwise, wheel tyres must be smooth, with a 
breadth varying from 4 to 2^ inches, according to the weight of the 
vehicle. Two independent brakes (ire required. Any drawn vehicle, 
too, must have a brake, or the brakes on the locomotive must be abla 
to control it. The width of the locomotive must not exceed 6.1 feet. 
If drawing another vehicle, the name and address of the owner must 
be conspicuously painted on it and its weight ; moreover, the weight 
must be painted on every locomotive weighing unladen IJ ton and 
upwards. These regulations fix the maximum speed at 12 miles an 
hour; if the weight be H to 2 tons, the speed must not exceed 8 
miles, and if the weight exceed 2 Ions, the speed must not excei-d 5 
miles an hour ; whatever the weight, it used to draw any vehicle, the 
speed mnst not exceed 6 miles an hour. Of course, the ordinary rules 
of the road and of street traffic apply. 

The development of the motor-car or hght road-locomotive, under 
the encouragement of the new Act, may take place in several direc- 
tions. Steam, oil, and electricity nre all in the field, but, for town 
work especially, the last appears to be the favourite. 

Traction Engines. — On the Ist July 1896 was issued the Bejinrl of 
a S^leef Committee on Tmetion Emjintt on Roadr, in which 
following paragraph regarding their employment and use :— 

" In addition to the largr* number of locomotives used for plough- 
ing and threshing and for steam- rolling, engines are employed in 
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yariotis districts for liaultng such articles as corn, manure, lime, drain- 
age pipes, timber, bricks, and otber building materials; stone for the 
roads, boilers, and heavy pieces of machinery, and aoraetimea for 
lighter goods, stich as flour and groceries from co-operative stores. 
They are thus of great benefit not only to the agriculturist, but &I30 to 
the builder, the manufacturer, the distributor, and the consumer. 
They are largely used by some local authorities, and, to a considerable 
extent, by the War Department. The;/ are specially umful in dig- 
frictg where llie raUviay eommunieation is twt good, and for the ear- 
riage 0/ bidky artiel.ee tokieh cannot eonvenimtly be transhipped or 
conveyed by rail. In eiteh ca*es if m often not only disaper hut 
quicker and less injurious to llie articles canvid to convey them all the 
way by road rather than to and from tlie railway eiations." 

Moat of the traction engines escaped paying any license duty under 
the statutory exemption of engines used solely for agricultural pur- 
poses. They might be nuisances, but were scarcely a cause of appre- 
ciable danger. Horses were getting used to these steam carriages, and 
accidents seldom occurred. If properly lighted and attended to, there 
appeared to bo httle objection to these engines travelhng by night on 
unlighted roads, jud^g from the experience of Kent and Aberdeen. 
Their use in crowded streets of large towns in the daytime seemed 
more objectionable, and they were accordingly prohibited in the middle 
of the day in London, Manchester, York, and other Jarge towns ; on 
the other hand, no such prohibition existed, nor was it apparently 
needed, in Leeds, Birmingham, Hull, Newcastle, and other important 
towns. The noise and vibration were naturally considered nuisances 
in residential towns, hut serious damage was mainly limited to places 
where the houses were badly huilt, where the weights carried were 
excessive, and especially where, as in Aberdeen, the streets were 
paved with granite seta. The damage done to the metalled surface of 
ordinary roods was, however, considerable, while the owners were 
frequently not ratepayers within the county, and contributed little to 
the upkeep of the roads they used except the license duties. In spite 
of this, the engine-owners demanded that country, as well as town, 
roads should be maintained so ethciently as to bear the heaviest class 
of traffic likely to pass over them. That, of course, was most unrea- 
sonable, and the retention of " the extraordinary traffic clause " in the 
Act of 1S78 (dealing with damage done to roads by extraordinary 
traffic or excessive weight) was strongly advised. 

Under the Act of 1 878 the country authorities (and quarter-session 
boroughs, with a population of 10,000 and upwards, and the Common 
Council of the City of London) were empowered to make bye-laws 
regarding the hours of travelling, regulating the use of locomotives 
Upon any highway, and preventing such use upon bridges which might 
be unsafe. Out of 150 different bodies in England and Wales, 60 or 70 
had exercised these powers, and the variety and complexity of their 
bye-laws were more than the users of locomotives could patiently 
bear : in one county a locomotive could not travel by night, entering 
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another county it could not travel in the middle of the day. In 
regard to this, the committee very rightly obsorvad : — " Eeatrictiona 
oa locomotion are always in themselves objectionable, and can only be 
justified by necessity or grave inconvenience. Wo think, therefore, 
that on principle the prohibitions on engines travelling should bo 
made as light and as uniform as possible." The making of closing 
bye-laws could not be placed in the hands of a central authority like 
the Local Government Board ; local authorities could best appreciate 
the circumstances of each district, but they must use their powee 
reasonably. The Committee, therefore, while recommending that 
local autliorities should have no general powers of prohibiting the 
use of these engines within their county or county borough as a 
whole, considered that they should retain their present powers of making 
bye-lawB to regulate their use upon any highway, and to prohibit 
their use in crowded streets or narrow roads or particular localities for 
special reasons. 

Then, in regard to Hcensa duties, the owner of an engine domiciled 
on the borders of several counties, or travelling long distances, might 
bave to pay the maximum duty of £10, without rebate or allowance, 
in more than one county. Here, again, an Imperial license duty 
seemed to be the obvious remedy, but the division of the revenue 
among the various local authorities concerned would be difficult, and 
local registration would be useless, as local control would be rendered 
impossible. A statutory duty of £10 was advised, payable to the 
county, in which the engine was chiefly used, and the engine should 
have a right of passing through any other county on payment of a 
registration fee of 2b. Cd. Additional duty, at the rate of £2 per 
additional ton, should be paid for engines weighing over 10 tons. 
Steam-rollers should be exempted from license duties, as are agricul- 
tural engines. 

While expressing their opinion that the number of loaded trucks or 
wagons drawn by an engine should not exceed three (exclusive of a. 
water-barrel), without the written consent of the surveyor, the Com- 
mittee prepared to leave any restriction of the maximum length of the 
train to be prescribed by the local authorities in their bye-laws. 

The speed had hitherto been restricted to four miles an hour in the 
open country and to two miles an hour when passing through towns. 
The Committee would increase the latter to three. 

The desirability of unifying and consoUdating the enactments relat- 
lug to traction engines, and of re-enacting the law in a clear, consistent, 
and concise form was strongly urj^ed at the conclusion of the Report ; 
and the Committee appended the following summary of the recom- 
mendations : — 
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-That the limit of speed be maintained at four miles an hour j 
in the country, but be raised from two to three miles M 
hour in towns and villages. 



II. — That engiues be authorised to be used with driving irheela c 
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any form of construction that may be from time to time ^ 
upproved by the Local Government Board, 
III. — (a) That in addition to the two men in charge of an engine 
in motion, a third man should be required to accompany 
it, not necessarily in advance ot on foot, but in such a 
manner as to be beet able to assist horses passing either 
from the front or from the rear. 

(b) That the fourth attendant be dispensed with in the 

case of trains consisting of three wagons or less. 

(c) That in the case of two plough engines with their nocw 

sary gear closely following each other, only five men. 

sliould he required in attendance. 
{d) That one of the three attendants be requirei] to remain 

with an engine while stationary on a highway, and 

having its fires alight, 
(e) That at night every engine or train of wagons ahould 

carry a conspicuous red light iu t!ie rear, and that all 

lights should be fitted with shutters or screens. 

IV. — (a) That a penalty not exceeding iJlO be recoverable sum- 
marily for carrying weights on wagons in excess of 
those authorised by 24 & 25 Vict, cap, 70, e, 4, without 
the consent of the county or county borough surveyor, 
(i) That a similar penalty be recoverable for drawing without 
such consent a number of loaded wagons exceeding three 
exclusive of a water- barrel. 

V. — (a) That local authorities sliould have no general powers ot 
prohibiting the use of engines for spocilied hours within 
their county or county borough as a whole, 
(b) That local authorities should retain their present powers 
of making bye-laws to regulate the use of engines upon 
any highway, and should also have power by bye-law 
(subject to confirmation by the Local Government 
Board) to prohibit their use in crowded streets, or 
narrow roads, or iu special localities for special reasons : 
And that in confirming such bye-laws the Local Govern- 
ment Board should have all proper regard to the nace»- 
si ties of through traffic. I 

YL — That in all coses where a bridge is closed against traction- 
engine traffic by order of a local authority, an appeal 
should lio to an arbitrator appointed by the Local 
Government Board. 

~TIL— ('i) That a uniform annual license duty of illO be paid by the 
owner (or user) of each engine of not more than ten 
tons in weight, exclusive ot water and coals, with an 
addition of £2 per ton for every extra ton. 
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(i) That a license may be sransferred from one engine i 
another belonging to the eame owner with the c 
of the liceoaing authority, 
(c) That the oouaty or county borough council receiving t 
duty be required to provide a license plato with th|| 
name of the county or horough, the number and date tf 
be fixed to the engine, and not to be removed during t' ' 
year without tlie consent of the licensing authority. 

((/) That every engine bo licensed be authorised to i 

through any other county or county horough on paymeBJ 
of an annual registration duty of 29. 6d, for each o 
or county borough, 

(e) That steam-rollers (as well as agricultural engines) 
exempt from license duty, hut that all engines 1 
required to be registered at a nominal fee with the ci 
authority, and to carry a registered number. 

(/■) That the expression "agricultural engine " should incltu 
any engine used solely for threshing, ploughing, i 
other agricultural purpose, and any engine the propert 
of one or more occupiers or owners of agricultural Jar 
employed solely for the purposes of their farms i 
eslates, and not let out for hire. 

(ff) That similar license duties be levied in Scotland i 
Ireland. 

VIII.— Th.it the extraordinary traffic clause [41 & i2 Vict. cap. 7fl 
s. 23] should be amended as follows:^ 

(a) The time for the recovery of expenses to be limited to a 
period of twelve months from the damage complained 
of, or (in case of a particular contract or building job) 
of six months from, the termination of the work. 

(6) The eipenses to he recoverable from any person by whose 
order "or for whose benefit" the work is done, 

(f) The expenses not to be recovered before justices, but in 
the County Court, or, in case of large amount^ in th« 
High Court. 

In Scotland an appeal should be allowed from the Sheriffs 
Court to the Court of Session, in order to secure uni- 
formity in the decisions. 

The Clause should be extended to Ireland. 

IX. — That the amount of the penalties for various offences should 
be revised, and that the law as amended should be con- 
solidated in one Statute for the United Kingdom.* 

Traction engines already do a great deal of tlie kind of M-ork that 
railways propose to do j and their emancipation from the 
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anomalies and penalties of the old Acts and local bye-laws would 
give them a fair field. There ia little doubt that Bteam traction will 
continue to hold that field, as in the past. Of the use of such engines 
we are reminded in the Report of the Select Committee. Heavy 
parts of machinery, boilers, trees, blocks of stone, etc., are more con- 
veniently conveyed by them over moderate distances very often, than 
if such bulky articles were carried to the railway, hij the railway, and . 
/i-om the railway to their destination. The cost of working has 
been estimated* to be about 2d, per ton per mile. 

Of these engines Messrs .Tohn Fowler A Co. (Leeds) manufacture 
two types. The first (Plato I. fig. 1) is designed for agricultural 
purposes and general work about a farm or estate, such as occasional 
haulage, driving any belt-driven machinery, pumps, saws, pile-driving 
hoists, threshing machines, cLafi'-cntting machines, dynamos, etc. The 
second type, generally known as road locomotives (Plate I. fig. 2), 
is specially designed for continuous heavy haulage and long journeys 
on roads, the working parts of the engine being screened to hide 
them as far as possible from horses. 

The gearing in engines of the second type is of extra strength, the 
bearings and journals are of larger size, and the tank and hunter 
capacity are increased to carry a greater quantity of water and fuel. 
The driving wheels are of large diameter, giving greater adhesion on 
the roads. This type of engine has been made with three road speeds 
— approximately 2, 4, and f* miles an hour, A spring-mounted com- 
pound road locomotive of 10 nominal horse-power has been known to 
ton a mile in 5J minutes when time was precious. The compoimd 
principle and spring mounting are a sine qiui lum of this type of 
engine. The rear axle spring arrangement ia baaed on powerfiU twin 
eprings, the parts being so arranged that when either driving-wheel 
comes in contact with any obstacle oa the road the other wheel takes 
its share of the shock, the movement being compensated hy transverse 
levers. The third motion shaft and rear axle bearings are connected, 
&nd move simultaneously — in response to the elastic movement of the 
spring between the horn-blocks— thus giving similar freedom of motion 
to that which we appreciate in the railway locomotive. At the same 
time, these engines can be used for belt-driving or any purpose to 
which the agricultural engine is otherwise apphed. 

Details and prices are quoted in the following list. To the prices 
here given must be added such extras as injector (if required in the 
case of agricultural engines), spark arrester, enlarged firebox, awning, 
packing for shipment, ond duplicate wearing parts. In the prices aie 
included a winding drum and 50 yards of wire rope, a steam water- 
lifter, and 26 feet of suction hose ;— ^ 
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Both types of engines are constructed either on the single cylinder 
01 compound principle. There is no doubt that the compound loco- 
motive is coming into more general use, The boiler can be reduced 
in size; there is a saving in fuel and water; tiie noise from tho 
exhauBt in the chimney is mippreesed ; and, for emergent purposes, 
high-pressure steam may be admitted into the low-pressure cylinder. 

These engines are provided with multitubular bailers, ventilated 
fire-hole doors, and ash-pans with adjustable dampers, and may fairly 
claim to be considered as smoke-consnming. They are fitted witti 
steel-plate, pres.sed aah-pans to carry water and to prevent the drop- 
ping of fire. With the compound engine there is practically no noise 
from ateara discharge beyond a short quick puff at starting. 

Most of the weight, of course, is thrown on the rear or driving 
wheels. Thus, Messrs John Fowler & Co.'s class A4 single cylinder 
agricultural traction engine (the nominal weight of which is about 8^ 
tons or when full 9J tons) places rouglily 74 tons of tliis upon tho 
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"drivers " and oiily 2 tons upon the steering or front wheels. Their 
class A4 compound road locomotive (the nominal weight of which is 
about 10 tons or when full 11^ tons) places roughly 9 tons of this 
upon the " drivers " and only 2^ tons on the " ateerers." It will be 
seen, therefore, that the ent^es are so balanced on their wheels as to 
give as great adhesive power as possible on the "drivers." 

Smooth-soled wheels are of little use for purposes of traction on any 
but very level ground. In the HepoH of Die Seled Committee on 
Traction Engines reference is made to the damage done to road paving 
by the diagonal cross-bars with which the driving-wheels might other- 
wise be shod. The Boutton blocks, although not authorised, were 
tacitly permitted in many districts. They consist of wood blocks, 
bedded upon pliable pads, and loosely held in their sockets by spring 
bolts, so that from three to five of these pads come in contact with 
the ground at the same time, distributing the pres^re and diminishing 
the noise. But, although they were harmless to pavements if tha 
blocks were in good repair, they might actually cause more damage 
than the •.liagonal cross-bars if the blocks became worn down. It 
seemed more necessary, therefore, to direct attention to the condition 
than to the kind of tyre adopted. 

Traction wagons may be mounted on springs or constructed with 
solid axle-beds as required, and Messrs John Fowler & Co. build 
them to suit any particidar description of transport. The fore- 
carriage — like the steering axle of the engine — is fitted with a turn- 
table. The wagon is attached, by means of a trittngidar coupling-bar 
and chain, to a jaw ott the traction engine. The coupling-bar has a 
double-acting, spring drawing-bar arrangement, which comes into 
action in starting as wpll as in steering. 

There are, of course, many types of traction wt^ons {Pkte I. fig. 3), 
and some have a turntable fore-carriage at each end, which is con* 
veuient where the space for loadintj or discharging is limited. Among 
others, the writer noticed a traction wagon weighing 3 tons and 
carrying a load of 8 tons. The total weight was distributed on the 
wheels so as to reheve " steercrs " to some extent, 6 tons being carried 
on the leading axle, which was fitted with a pivoting or turning- 
citcle, and 6 tons on tlie rigid or rear axle. For the discharge of 
broken road-metal, bricks, lime, etc., special traction wagons are built, 
the bodies of which, by an arrangement of rack, roller, and lever, 
may be moved to either side and tilted by gravity. 
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CHAPTER XI. 

THK LIGHT RAILWAYS ACT, 1896. 

Contents, — Firet use of term "light railway" in an Act of P«rIiBmenl — 
Fsilureof Actaof 18B4-a8 to facilitate conetmctiou of light railways— DiHicaltiea 
increased by Act of 1889— The Light Railways Act, 1S96— l-ielit railways not 
derined in the Act— Their dilFerentiation from tramwajs—Lipht Railwav Com- 
miasiouers — Kulea for making application for an order authorisiag a light rail- 
way — i'owara of Local Authorities — Conditions under which State aid may be 
civeQ—ConBideration of aplilication by Commissioners— Submisaion of order to 
Board of Trade— Con Biderati on of order by Board of Trade— Order confinuod by 
Board ofTradB to have effect as if an Act— Prorisioas which may be made by the 
order — ClauBeB Acta and enactments relating to safety, etc. not to apply unlets 
incorporated in tlie order— Application of ganerJ Railway Acts— Pnic«lure for 
taking of land aim pliEed— Local inquiries and reports to I'arliament by Board vt 
Trade — Eipenaea of Local Authorities— Working of ordinary railway as light 
railway — Conveyance of private or Crown lands— Application of Telegraph Act, 
1B7S— Scotland included io the Act— Ireland othenriee provided for. 

THE LIGHT EAILWAT8 ACT, 1896. 

Smnmary of eiirlier Legislation.— The first actunl use in an Act 

of Parliament of the term " liglit railway " occurs in section 27 of the 
Keeulation of Railways Act, 1868 [31 & 33 Vict. cav. 119], onder 
which "the Board of Trade may by license authorise a company 
applying for it to construct and work, or to work as a light railway, 
the whole or any part of a railway which the company has power to 
construct or work." Section 28 prescribes that, on aiich lines, the 
axle-load shall in no case exceed S tons, nor the rate of speed of 
trains exceed 25 miles an hour; but, subject to tlieae maxima, a light 
railway may be constructed and worked under such conditions and 
regulations as the Board of Trade may from time to time impose or 
make. The limitations of tho axle-load prevented the circulation of 
main-line stock, and assisted to render tho Act inoperative. 

There is an earlier and equally abortive Act, the Railways Con- 
struction Facilities Act, 1864 [27 & 28 Vict, cap, 121], d^igDed "to 
facilitate, in certain cases, the obtaining of Powers for the Construction 
of Railways" — such us the making of branches, new works in con- 
nection with existing railways, etc. — tchere landoicnerK aiui ollierg beae- 
juifdlji interpj'fr.d eonitent to the maJnng of llie unme. 

Under this Act, promoters may enter into provisional eontroota for 
land required, and their subsequent procedure is thus prescribed ; — 

" (1) They shall apply to the Board of Trade for a certificate under 
this Act : 
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" (2) They aliaU deposit maps, plans, sections, ami booka of refer- 
ence, and aneslimateof the expense of the construction of the railway, 
and lodge a draft of the certificate as proposed hy them, according to 
tlie general rules of this Act : 

" (3) They shall publish notice of the application according to such 
general rules." 

The Board of Trade may then, after considering al! representations 
aiid objections, settle a certiiicate authorising the making of the rail- 
way. This draft certificate is to be laid before the Houses of Parlia- 
ment, either of which may stop it, which involves the upsetting of 
all contracts for land. Otherwise, being approved, the Board of 
Trade may issue and publish in the London Gmette the certiticate, 
which is thenceforward to have the same force as would a special 



e incorporated the Lands Clauses Acts 
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Act. 

With the certificate b 
and the Railways Clauses Acts, t 
ptUron/ poirern, eh: 

The Board of Traile has power to incorporate a company by the 
certificate, in which case the Companies Clauses Acts are to be 
included in the certificate. 

With a view to ensuring the completion of the railway, the pro- 
moters arc obliged to deposit B per cent, on the estimate in the Court 
of Chancery, 

Tlie maximum tolls and charges are specified in the schedule, f.g. : — 
Third-class passengers, l|d. per person per mile ; minerals, etc., in 
class 7 goods, Hd. per ton per mile. But the Board of Trade has 
power to vary these, and they do not include a reasonable charge for 
loading, covering, and unloading at stations (terminal charges), and 
for delivery, collection, etc. 

It may be asked to what extent the development of light railways 
was encouraged by such facilities as were afforded by these two Acts ; 
and, after they have been in force for nearly thirty years, the answer 
is given in tlie Report of a Committee presented (in January 1895) 
to the Right Honourable James Bryce, M.P., Chairman of a Confer- 
ence on Light Railways : — 

"Practically no light railways have been constructed under the 
general Acts of 1864- and 1868, owing in part, it is alleged, to the 
consent of all landowner.-) and other parties beneficially interested, 
and the absence of opposition from any railway or canal company, 
being necessary before the Act cau be made use of. 

" The mileage of such lines constructed under special Acts has aUo 
"been inconsiderable. 

" This lack of progress in rural districts has also been in great 
measure due to the want of latitude left to the Board of Trade by law, 
and, in other cases, to the conditions which the Board considered it 
their duty to impose for the public safety." 

The more power was given to the Board of Trade to call upon the 
vailwaya to provide safety appliances, the less able was that Depart- 
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ment to relax their demanda in favour of any particular railway, how- 
ever poor it might be, and however extravagant and unnecessary waa 
sucli in equipment for n line whose traffic was aufficiently served by 
few and slow trains. Tlie cliraax was reached in 1889. The Regula- 
tion of Railways Act, 1889 [52 & 53 Vict. cap. 57], enacts that "the 
Board of Trade mny from time to time order a railway company " to 
adopt the block system on passenger lines, to interlock their points 
and signals, and to use on all their trains continuous brakes which 
must be instantaneous in action, applicable by the driver and the 
guards, self-applying in the event of failure in any of the brake-parts, 
etc. The word "' may " has no suggestion of compulsion to the casual 
reader, and the following qualification — " In makiuR any order under 
this section the Board of Trade shall have regard to the nature and 
extent of the traffic on the railway, and shall, before making any 
such order, hear any company," etc,^ — seems, at first sight, to leave it 
open to the Board of Trade not to enforce such requirements whera 
they are obviously unreasonable. Nevertheless, the writer in 1891 
and 1892— while on special duty under the orders of the Secretary of 
State for India — found a poor line like the Cambrian (whose gross- 
traffic receipts at the present moment may be about £21 per mile per 
week) as busily employed in providing safety appliances as the 
London and North- Western Railway (whoso gross receipts are very 
nearly £\ 10 per mile per week). Indeed, the Cambrian had much 
more to do, comparatively sgieBking, for the I.ondon and North- 
western line was practically fttlly equipped already, in compliance 
with an enormous movement of traffic wluch rendered the moat perfect 
appliances for safe working absolutely necessary. 

The fact is an Act like this, which empowered the Board of Trade- 
not merely to suggest but to order certain provisions to be made for the- 
public safety, so quickened their sense of responsibility tliat they saw 
no way of modifying their demands to suit the conditions of the lighter 
lines. What was really wanted was not a uniformly high standard 
of construction and working, but a larger freedom in reducing their 
demands to the reasonable and practicable requirements of each case. 

Analysis of the Light lUulways Act, 1696. — We shall novr 
examine the Light Railways Act, 1896 [59 & 60 Vict. cap. 48],* and 
see what facilities it affords for the development of light railways in 
Great Britain. 

While this Act applies to light railways, it does not dcline them. 
The actual determination of the claims of a line under consideration 
to he called a light railway lies with the Board of Trade (section 9). 
The following amendment was proposed, in the course of the pro- 
ceedings of the Standing Committee on Trade on the Light Railways 
Bill, but was withdrawn ; — 

"A railway shall be deemed to be a light railway if the cost of con- 
struction thereof, exclusive of land, legal charges, and rolling-stock, 
shall not exceed £3000 a mile, and if the speed shall not exceed, 
• Appcndi); VIU. 
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incltisive of etoppages, 16 miles an hour outside of towns and villages 
and 6 miles an hour inside of towna and villages, and if the weight of 
the locomotives, coaches, and wagons shall not exceed 8 tons per axle." 

We may safely eay that a linlit railway ia one which, on account 
of the nature and amount of the probable traffic, must, if it is to be 
constructed at all, be of a lighter character, more cheaply buUt, more 
economically equipped, less hampered by safety regulations, and more 
simply worked than a standard railway. The diatinction between one 
and the other inll be more or less marked according to ctrcnmatances, 
but it would he impracticable to make Ibis distinction depend separately 
upon weight of rail, gauge of line, maximum axle-load, maximum speed, 
or any of the many details which make up the potential of a railway. 

On the other hand, the distinction between a light railway and a 
tramway cannot be absolutely drawn, and the question will constantly 
arise whether a scheme should be dealt with under tlie Tramways 
Act or under the Light Railways Act, The average Englishman's 
notion of a tramway is practically conHned to street tramways, 
where the head of the rail is grooved to take the Uange of the wheel, 
not plain, as on railways, to support the tread of the wheel, wliile the 
tram-rail is sunk so that the head is flush with the surface of the 
road, and the arrangement of the permanent-way is such as enables 
block -paving or metalling to be laid down between and outside 
the rails. This is certainly the sort of tramway contemplated in the 
Tramways Act [33 & 34 Vict. cap. 78] of 1870. Section 25 of that 
Act prescribes that the uppermost surface ot the rail shall be on a level 
with (he surface of the road ; section 28 deals with repairs of the 
metalled or paved surface of the road whore the tramway is laid ; and 
the provbions in all the construction sections clearly indicate such re- 
stricted conception of the term. In America and on the Continent 
they are much more familiar with road tramways than we are, and, 
when these are laid on one side of the road, they do not generally 
present the same physical features as our street tramways, Thas, 
in France, a tramway is a line which runs for more than two-thirds 
of its whole length on or along the sides of the pubhc roads, and 
one which docs so for a less distance is a railway. So, too, in 
England, we have the Wisbech and TJpwell tramway, constructed hy 
the Great Eastern Railway, running along the side of a public 
road, but retaining nearly all the physical features of a railway; 
the reason for applying the tenn tramway to this line would seem to 
be legal rather than technical, for, there being no Light Railways Act, 
it had to be constructed under the Tramways Act. The Wisbech and 
Upwell trains, however, will take up and set down paasengers hy the 
wayside, which all tramways are supposed to do, whereas most rail- 
ways do so at definite stopping-places or stations only. On the other 
hand, tramways are not boimd to carry goods, while it is the husineaa 
of a railway to deal with such traffic as well as with passengers. One 
of the reasons of the inability of tlia Tramways Act io meet the want 
which the Light Railways Act is intended to supply, waa that it 
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proved useless for the carriage of goods. It was only with the oaaisl^ 
ance of the railway companies, or when they actually belonged to a 
railway company (as in the case of the "Wisbech and Upwell Tram- 
way), that tramways could successfully deal with goods trallic. In 
such cases, if the rail and gauge would admit of the passage of 
ordinary goods wagons over the tramway, the latter could be linked 
up to the main line, and the railway could provide apace and arrange- 
ments for loading, unloading, transhipment, collection, delivery, clerk- 
age, and other services connected with goods trallic. Otherwise, the 
Tramways Act gave the small lines no power to obtain these facilitiee. 
And there were difficulties with the local authorities. The latter found 
that, even if the Tramway Company maintained the portion of the 
road covered by their track and for a distance of 18 inches beyond their 
rails, the great bulk of ordinary street traiSc was driven to that por- 
tion of the road which the local authorities had to repair, and the cost 
of its repair might be doubled. Finally, the local authorities, in some 
cases, made hard bargains with the companies, inserting and enforcing 
clauses giving them right of pre-emption on such terms as greatly con- 
duced to check the development of tramways under the Act of 1870. 
The Light Railways Act of 1S96 will, it is hoped, afford no oppor- 
tunity for such discouragement of useful schemes, but the Tramways 
Act will still remain for the benefit of lines constructed under the Act^ 
aa well as for those proposed lines which are entitled to be classed as 
tramways. Before leaving the subject of tramways it may be men- 
tioned (as in Chapter I.) that tramroads, as distinguished from tram- 
ways, are only dealt with in a Standing Order of the Houses of 
Parliament. 

Under section 1 of the Light Railways Act is " established a com- 
mission, consisting of three commissioners, to be styled the Light 
Railway Commissioners, and to ha appointed by the President of the 
Board of Trade." They are the Eart of Jersey, G.C.M.G., Chairman ; 
Mr G. A. Fitzgerald, Barrister-at-Law ; and Colonel G. F. O. 
Bougliey, R.E., C.S.I., who was for many years manager of two of 
the great Indian State Railways. Their duty is to " carry the Act 
into elfect and to offer every facility for considering and maturing 
proposals to construct Lght railways," in other words not to block a 
scheme by applying every condition that may relieve an official de- 
partment of responsibility, but to give it all reasonable encouragement 
and assistance. The Commissioners have liberally accepted and acted 
upon this principle ; and in time, no doubt, the Board of Trade will 
find less difficulty in adapting their requirements to the new class of 
railway. 

Under section 2, an application — preceded by comphance with 
section 7 (1 ) and (2) — for an order authorising a light railway may bo 
made to tlieae commissioners by the council of any county, borough, , 
or district, through any part of wldch the proposed railway is to 
pass, by any individual, corporation, or company, or by any of then 
jointly. Parish councils are not mentioned. 



THE LIfJHT RAILWAYS ACT, 1896. 159 

The rules* niRde by tlie Board of Trade—" to regulate the proced- 
ure before the Li^'ht Railway Commissioners, where a scheme for a 
light railway has been matured, and it is intended to make a formal 
application for an order " — are quoted in Appendix IX. 

Section 3 gives to the county, borough, or district council, if 
authorised by an order, power to undertake, or to contract for, the 
conatTUction or working of the light railway ; to advance to a light 
railway company — either as a loan, or as part of its share capital, or 
partly in one way and partly in the other— any amount authorised by 
the cider ; or to join any other council, person, or body in doing any 
of these things, or any such other act incidental to them as may be 
anthoriaed by the order. The council's application must, however, be 
sapportedt by a special resolution of the council, passed after a month's 
previous notice, and by two-thirds of tho members present and vot- 
ing. Moreover, if the light railway lie wholly or partly outside their 
aiea the council can take no action in the way of construction, work- 
ing, contract, or advance, except join/hj with the council of the out- 
side area, unless they satisfy the Board of Trade that such action 
is expedient in the interests of their own area, and, even then, their 
BKpenditure will be limited by the order to an amount proportionate 
to the benefit that may accrue to their area. 

Thus, a council may keep the whole of the undertaking in ite own 
hands, and be altogether independent of contractors. Or they may 
construct the line by contract, and they may lease the working, in 
which case the formulie tried in France and Belgium deserve attention. 

If a council have made, or agreed to make, an advance to a light 
railway company, the Treasury may, under section 4, lend as much aa 
one-quarter of the total amount required, but not more than the 
amoimt for the time being advanced by tho council ; provided that 
one-half of the total amount is subscribed as "share capital," and of 
that share capital at least one-half has been paid up by persons other 
than local authorities. Such a Treasury loan is to bear interest at not 
less than 3^ per cent, per annum. We have here the first mention 
of that State aid which has all along been readily accepted in Ireland, 
but which has been hitherto unknown in England and Scotland. 

Section 5 provides for gpecicU assistance from the State in oxcep- 
tionel circumstances. Where the Treasury is satisfied, by a certificata 
from the Board of Agriculture or the Board of Trade, that a hght 
railway is necessary in the interests of agricultural, fisliing, or other 
definite industry, and the line would not be made without such assist- 
ance, the Treasury may aid the railway out of public money by a 
special advance, either as a free grunt or as a loan, not necessarily 
bound by the terms of loan laid down in the previous section ; pro- 
vided that those locally interested have properly supported and 
aa^ted the scheme ; provided also that an existing railway company 
will undertake to construct and work the railway; but the special 
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lulvance is not to exceed one-half of the total cost of construction ; and 
the railway may be gnarded, in any pariah, from an assessment of 
local rates higher than that imposed when the railway land was 
acquired. We, in India, know how much railways may have to pay out 
of their own pockets on account of land, previously worthleee, which 
hae simply acquired its present value from the adjacent railway. 

Section 6 limits the total amount advanced by the Treasury at any 1 
one tnne to £1 ,000,000, of which not more than £250,000 may consist ] 
of ajwcial advancea. The Treasury may borrow from the National I 
Debt Commisaionera money required for the purpose of advances. 1 

Section 7 deals with the consideration of the application by the I 
Light Railway CoramisBioners, 

They must satisfy themselves that the local authorities, including 
the road authorities, and owners and occupiers of the lands it is pro- 
posed to take up, have been duly consulted ; and that public notice of 
the application has been given. The CommiBsioners must also obtain 
by local inquiry, and by such other means as they think necessary, all i 
material and useful information for deahng with the application. I 

The applicants must satisfy the Commismonera that they have 
published advertisements in a local newspaper as prescribed in section 
7 (2) (a) ; that they have served notices on, and obtained the agree- 
ment or ohjectiona of, every reputed owner, lessee, and occupier to 
the taking of his land. The publication of an advertisement, two 
weeks running, in a local newspaper, of the land required, naming a 
place where a plan of the proposed works and required land may be 
eeen, etc., disposes of an expensive detail. Hitherto railway pro- 
moters have had to pay for long advertisements in local and other 
newspapers, including an abstract of all the information which might 
just as well be obtained by the purchase of a cheap copy of the bill. 
Rules •], 2, 21, 27, 28, and 29 lay down precise instructions in regard 
to these notices and advertisements; rules 5 to 20 deal with the J 
plans, book of reference, and sections required. | 

The Commissioners must hear and consider all objections to the I 
application, whether made formally or informally, J 

They may then settle the draft order submitted by the apphcants, 1 
and insert further provisiona for the public s&fety, particulars of the I 
land required, conditions jn regard to construction and working, etc., J 
if such are required. J 

This order would he provisional only, not having ofTect until con* I 
firmed by the Board of Trade, as provided under soctiona 8, 9, and 10 I 
of this Act. I 

If the Commissioners refuse an application, the applicants, if the I 
council of any county, borough, or district, may appeal to the Board I 
of Trade, who may remit the application to the (.'om mission era for I 
further consideratioli. I 

The CommiseionerB muat submit their order — with particulars, plan^ I 

jstatement of objections, report thereon, etc. — to the Board of Trade, I 

* Appendix IX., Statutory Sales and Orders, 1S9B. M 
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as prescribed in section 8, and the Board of Trade must give public 
notice of tlie order and receive objections. 

In accordance with section 9, the Board of Trade must consider 
the order " with special reference to (a) the expediency of requiring 
the proposals to be submitted to Parliament, and (6) the safety of the 
pabhc, and {r) any objection lodged with them." 

They might be induced to take the first course on acr.ount of the 
magnitude of the undertaking, or ite affecting the interests of an 
existing railway company. Wo mnat not have light railways com- 
pleting, on iitdulf;ent conditions, with standard railways. 

Under section 10, an order confirmed — with or without modifica- 
tions — by the Board of Trade shall have effect as if it were an Act 
of Parhament. 

Under section 11, an order may contain provisions for all or any 
of the following purposes ; — 

" (a) The incorporation, subject to such exceptions and variations 
as may be mentioned in the order, of all or any of the Clauses Acts." 
Whiit these are we shall inquire presently. Where it appears that 
variations of the Lands Clauses Acts are required by the special cir- 
cumstances of tlie case, the Board of Trade " must make a special 
report to Paiiiamenl on the subject " ; and nothing is to " authorise 
any variation of the provisions of the Lands Clauses Acts with respect 
to the purchase and taking of land otltenrine than by agreement." 

(6) The apphcation — if and only so far as necessary —of any of the 
lafety enactments mentioned in the second schedule. These will be 
briefly referred to later on ; it need only be observed here that this 
gives the Board of Trade freedom to narrow their requirements to 
what is really reasonable in each case. 

(c) Giving the necessary powers for constructing and working the 
railway. 

((Q Giving any railway company any power required for carrying 
the order into eifect. 

(e) The constitution as a body corporate of a company to carry out 
the order. 

(/) The representation, on the management of the railway, of any 
council advancing money for the under^king. 

[g) Authorising, limiting, and regulating the advance or borrowing 
of money for the railway by a council, 

(A) The division of profits where a council advances money aa share 

(i) Proper audit of accounts, of the managing body (unless a local 
authority), and the time within which the railway must be con- 
structed, 

(j) Fixing the maximum rates and charges for traffic. 

(k) Requiring the company, if a new one, to make a deposit. There 
would never have been any objection to making a deposit, t^er ob- 
tuning a special Act and before commencing construction, and that is 
what this clause amounts to. 
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(?) Empowering any local authority to acquire the railway, 
(ni) Any other matters ancillary to the objects of the order. 
Before advancing further in our summary of the sections of the 
Light Railway Act, it will bo advisahlo to make a brief reference to 
the Clauses Acts, as definetl by this Act. 
According to section 38 they are ; — 

The Lands Clauses Acta ; 

The Kailwaya Clauses Consolidation Act, 1845 ; 

The Railways Clauses Act, 1863 ; and 

The Companies Clauses Acts, 1845 to 1849. 

The Lands Clauses Act, 1845 [8 & 9 Vict. cap. 18], consolidates " 
one Act certain provisions, usually inserted in Acts authorising the 
taking of lands for undertakings of a public nature." 

It deals with the purchase of lands by agreement (sect. 6-15) or 
otlieru-ige (sect. 16-80), The latter case is especially important, foe 
while — under section 1 1 (o) of the Light Railways Act — all or any of 
the Clauses Acts may be incorporated in an order, subject to exceptions 
and variations, there must be no variations whatever of the provisions 
of the Lands Clauses Acts with resiwct to the purchase and taking of 
land ofhenrise f/um by agreement, and sections 16 to 80 of the Act 
of 1845 must remain unaltered, except that section 13 (1) of tho 
Light Railways Act provides for a single arbitrator. 

Those sections demand the subscription of capital before compiil- 
aoiy powers are put in force ; require notices to be duly served ; pro- 
vide for the settlement of disputes as to compensation, if the amount 
claimed do not eiceed £50. by two ji^tices, and, if it exceed £50, 
hy arbitration or jury, at the option of the claimant ; require, where 
more than one arbitrator ia appointed, the nomination by tbem of an 
ultimate umpire; empower the Board of Trade to nominate an 
umpire, if the arbitrators neglect to do so ; place the determination of , 
the matter in the hands of the umpire, if the arbitrators fail to mak« , 
their award withrn twenty ,ono days ■ decide the incidence of coats of ■ 
arbitration according to the amount of the award; enable, otherwise, 
the promoters to summon a jury for settling any case of disputed 
X^.^ '*""' ^^ '^'""'■^''t they iiue being addressed to the Sheriff, 
wh™ » ,Wv'T.'"' .* -i"^^ of twenty.four indifferent persons, from 
The Sou rv H ■r*'*\« ^l^ ^ impannelled, the Sheriff pre^ding at 
S? nro^d^ f '^1 '*»« incidence of costs of ^ch inquiry before a 
bv a'survevn^ ■ determination of compensation to absent parties 

d yTSL^'^T^^^'^ *>y two justices, but such valuation is hable 

regard shall ^i^^^ purchase-money or compensation. 

to the actual valut ^V^^ J"^*''^^- arbitrators, or surveyors not only 
severing the W^T ^\ ^^'^ ^"^^ ^ut also to the damage, if any, due to 
if land! have iT ^"'"'^ *'"°'^ "ther lands of the owner, etc.; direct, 
have not satin fii" ^^®" *>»■ injuriously affected, and the promoters 
«ett any inteirested party, that his claim for componaa- 
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tion is to be settled by arbitration or jury at his option ; and provida 
for the deposit, treatment, and ultimata appliwition of purchase-money 
or comptensation payable to parties haviog a partial or qualified 
iatereet ia such lands, or prevented from treating, or not making 
title i thus, if the money payable to a party under disability amount 
to £300 or more, it must first be paid into the bank in the name of 
the Accountant-General of the Court of Chancery, and if it amount 
to between £30 and £200 to trustees, and it it be £20 or leas to 
parties. It is impossible to do more here than indicate roughly the 
scope of these sections (16-80), which, quoted in Krlenso, would 
occupy thirty times as much space as this paragraph ; but, since thesa 
sections must be applied, without variation, to the purchase of land 
otherwise than by t^reement, it seemed necessary to refer to them 
more precisely than to the rest of the Act of 1845. 

We may now allude still more briefly to the remainder of the 
I^nds Clauses Aet, 1845. The conveyance of lands is dealt with 
(sect. 81-83). Kn try on lands (sect. 84-92) must not, without consent, 
be effected by the promoters, except for surveying, taking levels, or 
setting out the hne, until the pnrchase-money has been paid or de- 
posited. Owners of intersected lands (sect. 93-94) may require the 
promoters to purchase the same. Special procedures are to be fol- 
lowed in the conveyance of copyhold lands to the promoters (sect. 
95—98). in satisfaction of the ri(;hts of commoners (sect. 99-107), 
in the purchase or redemption of interest in the case of lands in 
mortgage (sect. 108-1141, in respect to lands charged with rent- 
service (sect. 115-118), and in the case of lands subject to leases 
(sect. 119-122). Other matters dealt with are the Umit of time 
for compulsory purchase (sect. 123), interests omitted to be pur- 
chased (sect. 127-132), land tax and poor's rate (sect. 133), ser- 
vice of notices upon company (sect. 134), tender of amends (sect. 135), 
recovery of penalties (sect. 136-149). access to Special Act (sect.' \ 
150-151), non-extension of the provisions of the Act to Scotland 
(sect. 152). 

Several amendments, extensions, and repeals of portions of the Act 
have since been made. For example, the Railway Companies Act, 
1867, modifies the section under which entry may be made before the 
amount of purchase-money has been settled, and provides that, in 
questioning disputed compensation, the incidence of costs of arbitra- 
tion may be determined by one of the Masters of the Court of Queen's 
Bench, while the Regulation of Railways Act, 1868, provides that 
either the company or the claiming party may apply to a common law 
judge at Westminster * to try the question in one of the superior i 
courts. 

The Railways Clauses ConsoHdation Act, 1845 [8 & 9 Viet. cap. 
20], consolidates " in one Act certain provisions usually inserted in i 
Acts authorising the making of railways, so that any of the clauses of 1 

* Now, of course, at the Dew Law Caurtn in the Strand, 
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this Act may, in so fur aa thsy apply to the matter dealt with, he 
readily incorporated in the special Act authorising the construction of 
any particular railway." It enacts that the power given by a special 
Act to construct a railway and to take lands, shall be subject to the 
s and restrictions of this Act and of the Lands Clauses Con- 
solidation Act, the scope of which has been roughly sketched above. 
"Work is not to be proceeded with until plans of all alterations 
authorised by Parliament have been duly deposited with the clerks of 
the peace, parish clerks, postmasters, etc. Deviations from leveb, 
alignment, etc., are definitely hmited and liable to objections from 
neighbouring owners. The interference of the railway with gas, water, 
and drainage is guarded. Temporary occupation of roads and lands 
is provided for under various restrictions, and even the liability to 
compulsorily purchase them. A railway must not cross public roads 
on a level unless otherwise provided by its special Act, in which case 
the company must erect gates and keep them closed across the roads, 
unless the Board of Trade orders them to be closed across the railway, 
and speed over level-crossings adjoining stations is limited to four miles 
an hour. Standard dimensions are laid down for bridges, and pro- 
visions are made for guarding the road -approaches, the limiting 
gradients of which are specified. The company may be required to 
construct screens for roads where horses might be frightened by the 
trains. Gate-bridges, fences, drains, and other works for tlie accom- 
modation of owners and occupiers of adjoining lands must be made 
by the company. Owners may make private branch railways com- 
municating with the railway under certain restrictions and conditions. 
Tlie company is debarred from mining unless they purchase the right 
to do 80. The company is authorised to carry paseengers and goods, 
and " to make such reasonable charges in respect thereof as they may 
from time to time determine upon, not exceeding the tolls by the 
special Act authorised to he taken by them." The company is not to 
be liable to a greater extent than common carriers. The company 
may alter or vary tolls, but " such power of varying should not be 
used for the purpose of prejudicing or favouring particular parties," 
iwd such tolls are to be ''ctiarged equally to all persons" under like 
oiioum stances. The company is authorised to make and alter bye-laws 
regulating speed, times of arrival, the loading and unloading, and the 
receipt and dehvery of goods, etc. It is enacted that engines are to 
oonsume their own smoke, and — as the use of the railway by rolliog- 
stook belonging to other ownera was then contemplated and cus- 
tomary — the engines and carriages must be such as comply with the 
company's regulations. 

The Railwaj-s Clauses Act, 1863 [26 & 27 Vict. cap. 92], also con- 
soUilntes in one Act certain provisions frequently inserted in Acts 
rclBtinc to railways. Fart I. relates to the construction of a railway. 
Deviations witliiu the limits and the alteration of engineering works 
mny bo authorised by the Board of Trade. Trains must not be 
•hunted at a level -crosain g ; the company must erect a lodge at the 
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crossing, or the Board of Trade may, at any time, require a bridge 
in place of the crossing. Tho conditions for satisfying another rail' 
way, with which a junction is to be effected under the special Act, are 
l*id down, and the interests of navigation on tidal waters are pro- 
tected. Part II. deals with the extension of tlie time limiting the 
power of the compidsory purchase of lands. Under Part III. the 
various matters of maintenance, use, working, rates, fares, etc., which 
arise in working agreements between two or more companies, are 
restricted, the sanction of sliureliolders is required, and the approval 
of the Board of Trade (but by a later Act the powers of the Board of 
Trade are transferred to the Railway Commissioners). Part IV, 
determines the conditions under which a company may build, or buy, 
r hire, and use steam vessels. Finally, Part V. deals with amalga- 
mation as between two companies. 

The Companies Glauses Consolidation Act, 1845 [8 & 9 Vict, cap, 
16], consolidates "in one Act certain provisions usually inserted in 
Acts with respect to the constitution of companies incorporated for 
carrying on undertakings of a public nature." It need only be observed 
here that this Act provides in detail for the distribution of the capital 
into shares, the transfer of shares, the payment of calls, the borrowing 
of m.oney on mortgage or bond, the conversion of borrowed money into 
capital, the consolidation of shares into stock, the application of the 
capital, firstly, to payment of costs and expenses incurred in obtain- 
ing tile special Act, and, secondly, to carrying the purposes of the 
company into execution, general meetings (both ordinary half-yearly 
and extraordinary) and the title of shareholders to vote, according to 
Bcale, either personaliy or by proxy, the appointment and powers of 
directors, their proceedings and liabilities, the election or other 
appointment of auditors and their t{ualificatiou, the accountability of 
officers of the company holding custody or control of monies, the 
keeping of accounts and the right of inspection thereof by share- 
holders, the making of dividends by the apportionment of profits by 
the directors, with reduction of the company'ii capital stock, and, after 
setting aside out of the profits, if the directors think lit, a fund for 
contingencies, the making of bye-luws, arbitration, and access by all 
parties interested to tho special Act, a copy of which is to be kept at 
the principal office, and also, in the case of a railway, canal, or other 
such works affecting more than one town or place, to be deposited 
with clerks of the peace and town clerks. 

Part I. of the Companies Clauses Act, 1863 [26 & 37 Vict, cap, 
118], relates to the canceUation and surrender of shares. Port II., 
relating to additional stock, contains regulations as to the creation and 
issue of (a) new ordinary shares or new ordinary stock, and (b) new 
preference shares or new preference stock, with any fixed, fluctuating, 
contingent, preferential, perpetual, terminable, deferred, or other 
dividend or interest not exceeding the rate prescribed in the special 
Act, and, if no rate is prescribed, then not exceeding the rate of 
£6 per cent, per annum; moreover, preference shares or stock are 
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entitled to priority of ilividends only out of the profits of each year ; 
and, if ordinary stock or shares are at a premium, the oft'er of new 
eharea or stock to esistiuf; shareliolders is provided for. Part III. 
relates to debenture stock, and provides for its creation and issue up 
to the amount owing by the company on mortgage or bond, with 
fixed and perpetual preferential interest, the debenture stock to be a 
charge upon the undertaking prior to all shares or atock of the com. 
pany, and its interest a primary charge ; but holders of debenture 
stock have no vote. Part IV. relates to change of name — with con- 
tinuance of powers, liabilities, and rights — of the company. 

The Companies Clauses Act Amendment Act, 1869 [32 & 33 Vict. 
cap. 4S], removes the restriction of rate of interest on debenture atock 
to 4 per cent, per annum, which was contained tn the Act of 1863. 

The Companies Clauses Acts of 1S88 [51 & 52 Vict. cap. 48] and 
of 1889 [52 & 53 Vict. cap. 37] provide for a proxy to be taken to 
be a shareholder. 

Now, under section 11 (a) and 12 (I) of the Light Railways Act, 
these clauses Acts may, with exceptions and variations, be incorpo- 
rated in an order; but they are not to apply to a light railway, 
except so far as they are incorporated or applied by the order. It 
must be remembered, at the same time, that sections 16 to Sn of the 
Lands Clauses Consolidation Act, 1845 [8 Vict. cap. 18], must not be 
subjected to any alteration. 

Moreover, under section 11 ('') and 12 (1) of the Light Railways 
Act, the enactments relating to safety, etc., mentioned in the second 
schedule of the Act, may, if and so far as considered necessary, be 
included in the order ; but they are not to apply to light railways, 
except so far as they are incorporated or applied by the order authoria- 
itig the light railway. 

These enactments we will now briefly review. 
. The first on the list is the Highways Act, 1839 [2 & 3 Vict. cap. 
45], and the whole Act is under reference. It enacts that tlie pro- 
prietors of a railroad shall make, maintain, and man gates where the 
railroad crosses any highway or statute labour road for carts or 
carriages in Great Britain under a penalty of £5 for each day's neglect. 
Of the Railway Regulation Act, 1845 [5 & 6 Vict. cap. 55], next 
on the list, we are only concerned witli sections 4, 5, 6, 9. and 10. 

The 4th section requires one calendar month's notice to be given to 
the Board of Trade of the intended opening of a railway, and ten 
days' notice of its completion for the conveyance of passengers and its 
readiness for inspection. 

Section 6 exacts a penalty of £20 for each day a railway is opened, 
without compliance with the above order, until the said notices have 
been duly given and expired. 

Under the 6th section, the Board of Trade may postpone the open- 
ing of a railway for a mouth, and so from month to month, ns their 
inspector reports that the same would be attended with danger. 

The dth section refers to the Highways Act, 1839 (the first enact. 
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iaent on the schedule), and, recognising that it is generally safer, i 
enacts that gates at level-crossings be kept closed across the roa^ I 
unless in certain oases the Board of Trade consider it more conduciva j 
to safety to have the gates closed acrosa the railway, 

Under the 10th aetition a railway company iacorapelledto erect and ' 
mitintain fences throughout the whole of the line. i 

Third on the schedule, the whole of the Gauge of Railways Act, 
1846 [9 & 10 Vict. cap. 67], is naentioned. It establishes 4 ft. 8J i». i 
in Great Britain and 5ft. Sin. in Ireland as the standard gauge, only i 
to be departed from in the case of certain named railways, and it I 
enacts that tlie gauge of a railway shall not be hereafter altered. 
Not only may a penalty be exacted of £10 per mile of line constructed 
or altered contrary to this Act for each day that it so remains, hut the 
offending railway is liable to abatement. 

Of the Eegulatiou of Railways Act, 1868 [31 & 32 Vict cap. 119], 
fourth on the schedule, sections 19, 20, 22, 27, 28, and 29 are named. 

The 10th section deals with proceedings taken against a company in 
case of no n- con sumption by a locomotive of its smoke, and provides 
that, if the fault lies with the company or its servants and not in the 
design of the locomotive, the company shall be hold guilty of an offence 
mider section 114 of the Bailways Glauses ConsoUdation Act, 1845. 

Section 30 requires companies to provide smoking compartments 
for each class o/ passengers, unless exempted by the Board of Trade, 

By section 22, every company is required, under a penalty not 
exceeding £10 for each case of default, to provide means of com- 
munication between the passengers and the servants of the company 
in chaise of the train ; while a passenger using the means of com- 
munication without due cause is liable to a penalty of £5. 

The remaining three sections deal particularly with light railways, 
and this, as before mentioned, being the first reference to them by 
name in an Act of Parliament^aections 27, 28 and 29 may very well 
be quoted in esdeneo -. — 

"27. The Board of Trade may by licence authorise a company 
applying for it to construct and work or to work, as a light railway, the 
whole or any part of a railway which the company has power to con- 
struct or work. 

" Before granting the licence the Board of Trade shaU cause due 
notice of the application to be given, and shall consider all objections 
and representations received by them, and shall make such inquiry as 
they think necessary. 

" 28. A light railway shall be constructed and worked subject to 
such conditions and regulations as the Board of Trade may from time 
to time impose or moke ; provided that (1) the regulations regarding 
the weight of locomotive engines, cariages, and vehicle.^ to he used on 
BUch railway, shall not authorise a greater weight than eight tons to be 
brought upon the rails by any one pair of wheels ; (2) the reguJatioua 
respecting the speed of trains shall not authorise a rate of speed 
exceeding at any time twenty-five miles an hour. 
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" If the compnEy or any person fails to comply with, or acta in con- 
travention of such conditions and regulations, or directs any one so to 
full or act, such company or person shall respectively be liable to a 
penalty for each offence not exceeding £20, and to a like penalty for 
every day during wliich the offence continues; and every such person 
on conviction or indictment for any offence relating to the weight of 
engines, carriages, or vehicles, or the speed of trains, shall be also 
liable to imprisonment, with or without hard labour, for any term not 
exceeding two years, 

" 29. The conditions and regulations of the Board of Trade relating 
to light railways shall be published and kept published by the com- 
Itany in manner directed with respect to bye-laws by section 110 of 
'The Kail ways Clauses Consolidation Act, 1815,' and the company 
fihall be liable to a penalty not exceeding £5 for every 'day during 
which such conditions and regulations are not so published." 

The fifth enactment on the schedule is the Regulation of Kailwaya 
Act, 1871 [34 & 35 Vict. cap. 78], section 5, which extends the 
application of sections 4 to 6 of the Regulation of Railways Acta, 
1843 (eee above), and the Acta amending the same, with respect to 
the opening of any railway, to such new works as additional lines, 
deviation lines, stations, junctions, and level-crossings ; but the Board 
of Trade may, in such cases, dispense with the notices required in the 
Kitid Acts. 

The sixth item on the schedule is sections 4 and 6 of the Railway 
Kegulation Act, 1873 [36 & 37 Vict. cap. 76]. 

Section 4: of this Act obliges a railway company to make to the 
Board of Trade, by the 15th February in each year, a return in 
specified forma ; — 

(a) Of the cases in which a passenger line is connected with, or 
crossed on the level by any other line, siding or cross-over road, and 
of cases of non-compliance with Board of Trade requirements, in regard 
to the concentration and interlocking of signal and point levers and 
to the addition of safety points on goods lines and sidings. 

(6) Of the various systems — whether by telegraph on the absolute 
or permissive block or neither, or (on single lines only) on the " one 
engine in steam " system, or by train porter, or by train staff — on 
which the different portions of the railway are worked. 

In default a penalty of £5 /«*■ diem may be exacted, unless thB 
Iktard of Trade have in any case granted exemption. 

The 6th section is an amendment of section 6 of "The R^way 
Regulation Act, 181i! " (see above), and empowers the Board of Tiado, 
if it thinks fit, to postpone the opening of a railway for a further 
period not exceeding one month, without going to the expense of 
further inspections, and so on from time to time until the requisitions 
of the Board's officers have been complied with. 

Seventh on the schedule is the whole of the Railway Returns (Con- 
tinuous Brakes) Act, 1878 [41 & 42 Vict, cap. iO], which obhges every 
railway company to furnish tor each half year (ending 30th June and 
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Slst December), in an appointed form, a return of the amount of 
passengei' stock fitted and not fitted with continuous brakes, the 
ileacription of brakes adopted, and whether they are instantaneous in 
:iction, self-acting, universally applicable, in regular use, and of 
durable and easily maintainable materials. FailurSR of continuous 
brakes must be reported in another form of return ; and the number 
of passenger trains run without continuous brakes in a third form. 

The eighth enactment referred to in the schedule is section 3 of 
the Clieap Trains Act, 1883 [46 & 47 Vict. cap. 57]. It ensures the 
provision of proper third-class accommodation at fares not exceeding 
Id. per mile, and of workmen's trains, between 6 p.m. and 8 p.m., at 
reasonable fares, under the orders of the Board of Trade or — if the 
company appeal to them — of the Eailway Commissioners; otherwisa 
the railway may forfeit the exemption from passenger duty allowed, 
in respect to fares not exceeding that rate, by this same Act. But, 
as light railways are free from passenger duty, under section 12 of the 
Light Railways Act, this penalty would have no force in regard to 
them. 

Ninthly, and lastly, the schedule mentions the whole of the 
Regulation of Railways Act, 1889 [52 & 53 Vict. cap. 57]. 

This Act, to which reference was made at the beginning of thia 
chapter, empowers the Board of Trade to order a raUway company, 
within a certain time, 

(a) To adopt the block system ; 

(b) To interlock their points and signals ; 

(c) To use on all passenger trains continuous brakes, which shall 
be instantaneous in action, applicable by the driver and guards, 
self-applying in the event of failure of any of their parts, applicable 
to every vehicle — whether carrying passengers or not — in regvJar use 
in daily working, and manufactured of materials durable and easily 
maintained and kept in order. "In making any order under this 
section the Board of Trade shall have regard to the nature and 
extent of the traffic on the railway," and "shall hear any company or 
person whom the Board of Trade may consider entitled to he heard." 
To meet expenses incurred under this Act, debenture stock may be 
issued on a certificate of the Board of Trade. 

The Act contains other provisions. Companies must furnish 
returns showing overtime of those persons in their employ whose 
duty involves the safety of trains or passengers. Penalties are laid 
down for avoidiiig [tayment of fare, the offender being liable to a fine 
of 40s., or, in a second or subsequent case of the kind, to a fine of 
£20 or imprisonment for one month. Every passenger ticket must 
have the fare printed upon its face. Finally, the power to make 
bye-laws, subject to disallowance by the Board of Trade — conferred 
by the Railways Clauses Consolidation Act, 1845—18 extended to 
bye-laws for maintaining order in and regulating the use of railway 
stations and the approaches thereto. 

Under section 1 1 (r) of the Light Railways Act, an order may con- 
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tain provisions determining eonatruetion details, such as gauge, 
permanent- way, underbridges, level- crossings, etc; provisions for 
working the railway, dealing with station arrangements, method of 
traction, rolling-ftock, train working, etc. ; and provisioDs enabling 
the Light Kailway Company to make agreementa with railway ot 
cither companies. 

If an agreement is made for the working of the line hy a railway 
company, the latter is given the required powers to give effect to the 
order under section 11 ((/). Or, if an existing railway company 
apply for an order to construct and work a light railway as their own 
undertaking, they may be gives the required powers under this 
section. But they must furnish the certificate called for in tha 
Raieg made bij the Board of Trade Ki/h retipeci to applieatioru to the 
Light Eaihraij Commwnimers for orifer« auHtoridna light raUteai/t, 
27 (0-* 

Under section 11 (s), the order may incorporate a company by in- 
clusion of provisions of the Companies Clauses Acts or by the ineois 
tion of others. 

The Board of Trade appears, under section 11 (g), to have in- 
dependent power to limit and regulate a council's advances or 
loans. 

In section 11 (i) discretionary power eooms to he given, if the 
managing body is not a local authority, to include in the order the 
provisions contained in existing Acts, or to insert others, in regard to 
the audit of accounts. 

Section 1 1 (J) places light railways in the same position as standard 
railways, in regard to maximum rotes and charges for traffic, and the 
apphcation of rates and charges will, it may be presumed, be controlled 
by the Bailway Commissioners and tlie Board of Trade in the same 
manner as standard railways. The ofhcial and legal checks, to which 
railway rates and charges are subjected, liave been briefly deeorihed 
in chapter II. 

Kew companies promoting a railway had been required to make a 
deposit of 6 per cent. ; for a railway under the Railways Facilities 
Act, 1S64, the rate was, as we have noted, 8 per cent. ; and, under 
the Tramways Act, 1870, the rate was 4 or 5 per cent. The require- 
ment of such deposits, while schemes were still in the Bill stage, was 
one of the greatest obstacles to the promotion of light railway projects. 
'\Vhen once the Bill became an Act, the grievance would not exist ; 
but, in the initial stage, it was often prohibitory. The Light Kailway 
Commissioners may now, under section 11 (A-), require, or not require, 
deposits at their discretion. 

In speaking of tramways and the Tramway Act of 1870, it has- 
been observed that the right of pre-emption, severely enforced by 
some local authorities, was one cause of the failure of that Aflt. 
Section 11 (I) leaves it within the power of the Light Railway Com- 

* Ap]H3[idix IX., Stalntort/ Buitt and OrtUn, 1SB6. 
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isiotiers to determine, in the order, the conditions under wliicli a 
local authority may acquire the railway. 

The effect of section 12 (3) must now he examined. Subject, firstly, 
to tlie foregoing provisiona of the Act, and, secondly, to any special 
provisions, as indicated, contained iu the order, the genetaJ enact- 
meutB relating to railways are to apply ; and, for the purposes of 
these enactments and of the Clauses Acts, so far aa they are applied, 
the Light Railway Company must he deemed a railway company and 
the order a special Act, and any provision thereof a special euactment, 
«xcept that a light railway is not to corns under the Railway 
Passenger Duty Act, 1842 [5 & 6 Vict. cap. 79], which levies the 
following ; — 

" For, and in respect of, all passengers conveyed for hire upon or 
along any railway, & duty at and after the rate of X5 for i^lOO upon 
all sums received or charged for the hire, fare, or conveyance of all 
such passengers." 

A numher of the geucral enactments, relating to railways, an 
mentioned in the course of this consideration of the Light Railway 
Act, and others are quoted in Appendix X. Reference may here be 
advised to Bigg's General Raihcay Aci». 

Under paragraph (1) of section 13 of the Light Railways Ac^ 
where on order incor[>orates the Lands Clauses Act't, any matter 
which, under those Acts, would be determined by a jury, by arbitra- 
tion, or by two juHtiees [see remarks on section 1 1 (a)l, is to be deter- 
mined by a single arbitrator who is to be appointed by the parties 
<or, if they do not agree, by the Board of Trade). The usual 10 per 
«ent., as compensation for compulsory purchase, etc., may or may not 
be added to the estimated value, but, in making his award, the 
arbitrator must also take into account the probable increased value of 
the rest of the ptoperty, remaining with the owner, due to the pro- 
posed light railway, and this would act as a set-off. Hitherto, the 
«U8tom has been to assess the disadvantages and to ignore the 
advantages to the owner. 

Under section 13 (2) the Board of Trade may fix a scale of costs 
for such arbitration, 

Paragraph (3) applies the Arbitration Act, 1889 [52 & 53 Vict. cap. 
49], to any such arbitration. Thus, a single arbitrator will be appointed, 
having power to administer oaths or take affirmations ; to state an 
award in the form of a special case for the opinion of the High Court 
at Justice ; and to correct in an award any clerical mistake. Any 
party to the submission to arbitmtion may summon witnesses or call 
for documents by i^ibpiena. The court may remit the award to the 
arbitrator for reconsideration or may set it aside if improjierly pro- 
cured. The award may, by leave of the court, have ett'ect as a 
judgment or order and be so enforced. Subject to section 13 (2) of 
the Light Railways Act, the costa of the reference and award lie in 
the discretion of the arbitrator. 

Section 14 of the Light Riulways Act authorises the payment to 
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trusleeB of auy pucchase-nioney or compeusalioa not exceeding ^00, 
imd provides for coses of doubtful title to, or partial interest is, the 
land in question. This section extends the amount payable to trustees, 
on behalf of a partial or limited owner, from £200 (under the Lands 
Clausee Act, 1815) to £500. 

Section 15 (1) applies to any local inquiry held by the Board of 
Trade, Part 1. of the Board of Trade Arbitrations, etc., Act, 187+ 
^7 & 38 Vict. cap. 40], by which power is given to the Board of 
Trade to hold such inquiry by any persoa or pereons authorised by 
the Board, and (aa if the application for an order were for a special 
Act) both promoters and objectors are liable for the expenses, which 
will be defrayed as the Board may direct 

Under section 15 (2) have been issued the " Rules, dated September 
1896, made by the Board of Trade, 'citk reapeet to appliealiong to the 
Light Sailtcay Commimotierg for orders autliorising Liqlit Railfoaya " 
(Statutory Rules and Orders, 1896, No. 787). They 'are quoted in 
Appendix IX. 

According to those rules, it will be observed, in connection with 
section 15 (3), that a fee of £50 must be paid to tbe Board of Trada 
by the promoters before they lodge their application with the 
Commissioners. 

Unless otherwise provided, any expenses incurred by the Board of 
Trade will, under section 15 (4), be defrayed out of money furnished 
by Parliament, 

Section 15 (5) requires the Board of Trade to present an gnnnnl 
report to Parliament of proceedings taken under this Act. 

Section 16 of the Light Railways Act prescribes the manner in 
which any expenses incurred by local authorities, and allowed by the- 
Commissioners, in connection with an application, are to be paid. 

Under section 17 county, borough, or district councils may com- 
bine for any purpose in connection with a light railway. County 
councils may thus combine under tbe provisions of tbe Local Govern- 
ment Act, 18S8 [51 &, 52 Vict. cap. 41], district councils under those 
of tbe Act of 1894 [56 Hi 57 Vict. cap. 73], and where councils 
cannot appoint joint comniittees under'those Acts the provisions in 
the third sohedulo of the Light Railways Act apply. 

Any existing company may, under section 18, obtain an order to 
construct or work, as a light railway, the whole or part of a railway 
which they already have power to construct or work. They would, 
of course, have to furnish the certificate required in the Ruleg made 
by thf Board of Tra-le tcith re»peci to appUcationK to Hte Light Rail- 
miy Commissioners for orders authoriMng light railways, 27 (/) (see 
Appendix IX.). 

Seution 19 prescribes the conditions under which, with the coneont 
of the Board of Agriculture, a landowner may grant land or advanoa 
money for a light railway. A landowner within the meaning of ths 
Improvement of Land Act, 1864 [ii7 & 28 Viet. cap. 114], is, '' 
lands in England, the persons who shall be in the actnal p 
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receipt of the rents or profits of any land, whether of freehold, copy- 
hold, cuatoiaary, or other tenure, except where such peraon shall be 
a tenant for life or hvea holding under a lease for life or lives not 
renewable, or shall be a tenant far years holding under an agreement 
for a lease for a term of years not renewable, whereof less than 
twenty-five years shall be unexpired at the time of makmg any 
application to the commissioners, without regard to the real amount 
of the interest of any person so excepted ; and in the cose where the 
person in the actual possession or receipt of the rente or profits of any 
land shall fall within the above exceptions, then the person who for 
the time being shall bo in the actual receipt of the rent payable by 
the person so excepted, unless he shall also fall within the above 
exceptions, shall, jointly with the person who shall be liable to the 
payment thereof, be deemed for the purposes of this Act to be the 
owner of such lands." 

Section 20 provides for the conveyance of Crown lands. 

Section 21 guards the acquisition of commons for light railway 
purposes. 

Section 22 is framed to protect natural scenery and objects of 
historical interest. 

Junctions with existing railways will, under section 23, have to be 
made so as to interfere as little as possible with passenger lines. 
Passengers — as Sir James Allport said^ — -load and unload themselves. 
In the case of goods, however, actual connection of the light and 
main lines would be of the greatest value. This, therefore, is to be 
desired, but interference with main railway passenger lines ia to be 
avoided. Under the Railway Clauses Act of 1863, the existing main 
line of railway may provide and work the junction and make tha 
light railway pay for it. This might cost the Intter too much, and the 
Board of Trade may make such conditions as seem to them fair. 

Sectioii 24 prescribes the manner in which an order may be 
amended. 

The definition of "Act of Parliament" in the Telegraph Act, 1878 
[41 & 42 Vict. cap. 76], " includes a certificate granted by the Board 
of Trade under the Railways Construction FaciHties Act, 18G4." It is 
now, by section 25 of tha Light Railways Act, made " to include an 
order authorising a light railway under this Act." The Telegraph 
Act, it may be added, grants power to the Postmaster- General to 
establish telegraphic lines on certain undertakings authorised by 
special Act of Parliament. 

Section 26 apphea the Light Railways Act with certain modifica- 
tions to Scotland. It will be noticed that, while in England parish 
councils are not included in section 2, two or more parish coimoils 
in Scotland may, under the provisions of section 26 (2), combine 
where there is no district committee. 

Section 27 expressly excludes Ireland from the scope of the Act, it 
being otherwise provided for. 

Section 28 defines the expressions "Light Railway Company," 
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'* Clauses Acts" [see the remarks on section 11 (a)], and *' Share 
Capital" 

Finally, section 29 gives the Act its short title. 

The general enactments relating to railways referred to in section 
12 (2), and not actually mentioned in this chapter, are given in 
Appendix X. The reader may also consult Bigg's General BaUtoay 
Acts, Hie Light Railways Act, 1896, by Henry Allen Stewart, and 
The Light Railways Act, 1896, by Evans Austin. 




THE QUESTION OF GAUGE. 

CoNTEKTH.— Standatd gauge in Earops and U.S.A., 4 ft. 8^ in.— Indioit J 
gkuges, 5 ft. 6 in., metre, mid 2 ft. S in, — Comparative cost of these per mila, | 
17200, £4f'0Ci, snd £1300— Effect of gauge on rach item of oonHtructioii — Elfict 
of giuge on working expenses— M. 3e I,«]>parent's compariHon — Battle of the 
gauges in India — Break of gauge and transhipment — Adoption of the metre 
ganee on main line routes in India — Col. Conway -Gordon 'a advocacy of Punjab 
feeder lines on tha standard gauge — Choice of gang? nov dependont on gihyaical 
connection with trunk lines — M. Moreau'a advooaoy of the narrow gauge — 
Speed as a factor — Capacity of rotling-stock — Standard gauge generally re- 

S aired in England — Economies independent of gau>!e should be eliminated Irom 
ia discuBsioQ- Mr Waiiey'Dod'a remarka on gauge in ludia— Sir John Wolfe 
Barry's views on gauge in England. 

Standard Gauge of Great Britain, etc. — The 4 ft. 8^ in. gauge has 
been adopted as the standard for normal railways in Great Bntaia 
and most European countries. It waa originally chasen because it ' 
happened to be that of the road wagons in the north of England 
which first ran on railways. 

Considering that the stability and speed of trains depended on the ' 
angle contained between lines drawn from the centre of gravity of a 
train-section to the inner edges of the rails, Brunei introduced a 
broader gauge of T ft., which made a splendid road— bridRe rails on 
longitudinals — and existed on the Great Western Railway and its ' 
connections until 1892. 

There is no practical reason for departing from the 4 ft. 8J in. \ 
standard — which ia that of Groat Britain, the United States, and, ex- 
cepting Russia and Scandinavia, of continental Europe— and it ia to 
be regretted that Irish broad-gauge lines are committed to the 5 ft. 
3 in. and Indian to the 5 ft. 6 in. standard. Our light railways may 
be as light as can be, but, if they are of the standard 4 ft. 8J in. 
gauge, the main line 8-ton, or even lO-ton wagons, may circulate freely 
on them. "Where the 4 ft. 81 in, gauge is recognised as the standard, 
the only alternative should be the 2 ft. 6 in, gauge. Between these 
two the differences are sufliciently marked to get rid of overlapping 
conditions. 

Indian Gauges. — In India three gauges — the 5 ft. 6 in., the metre, 

and the 2 ft, 6 in. — have been freely tried. It furnishes us, therefore, J 
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with, the best examples to assist ub in determining the effect of 
gauge. We may take our figures from the Adtniniiiralion Report on 
the Railwayt: of India for 1895-96. 

The average coat per mile of railway open is Rx.16,273, or (assum- 
ing, for the purposes of this discussion, that 10 rupees are equal to 
12 shillings), £9764 for the 5 ft. S in. Raugo; Rx.72U or £43'28 for 
the metre-gauge; and Rx.3342 oi £2005 for the special smaller 
gauges. 

Investors or promoters, however, would scareely accept, for 
purposes of rough comparative estimate, averages of all the railways 
on each gauge. The older the line — and the broad-gauge railways 
are the oldest— the greater tlie eumuialive capital expenditure, added 
to annually and justified by growing business. The older broad- 
gauge lines were built somewhat extravagantly. The reduction in the 
price of material and departmental construction (doing away with the 
big contractor) have put the old figures out of date. 

Instead, therefore, of Rx. 16,000 or £9600 for the broad or 5 ft. 
6 in. gauge, Rx.7OO0 or £4200 for the metre gauge, and Rx.3333 
or £2000 for the smaller special gauges, we should prefer figures 
based on "modern instances," and regard Kx.12,000 or £7200 as 
roughly representing the cost of a 5 ft. 6 in. railway per mile, Rx.7500 
or £4500 as that of a metre gauge, and Ex.3000 or £1800 as that 
of a 2 ft. 6 in. gauge line. All the lines averaged would give ua 
ratios of 16 : 7 : 3 very nearly ; modern inatances correct the ratios to 
16 : 10 ; 4, or 8 i 5 : 2. These figures are suggested as fairly representa- 
tive of the comparative cost of a railway in India, according as it is 
built on the 5 ft. 6 in., the metre, or the 2 ft. 6 in. gauge. 

It must not be supposed, however, that gauge is the only — or even 
the most important — factor upon which the cost depends. We may, 
perhaps, trace its influence on the cost most conveniently by examin- 
ing a table which exhibits under each main head the details of mileago 
cost of the Bengal -Xagpur (standard, 5 ft. 6 in.), the Indian Midland 
(standard), the Bengal and Korth-Westem (metre), the Rajputano- 
Malwa (metre), and the Cooch Behar (2 ft. 6 in.) Railways. 

On the Bengal-Nagpur Railway (5 ft. 6 in. gauge) the permanent- 
way consists of 75 lb. flat-footed steel rails on steel sleepers, ballasted 
throughout with good stone. The line generally is unfenced, except 
at important stations. The mileage open was 861 miles. On the 
niain line exceptionally heavy bridging of tributaries of the Kfahanadi 
river occurs for 22i> miles. On the Umaria-Bilaspur section is a 
great deal of heavy work in bank and cutting, a tunnel 1200 ft. 
long, etc. Practically, the ruling gradient is 1 in 100, and ths 
minimum radius of curves 1000 ft. For further details of rolling- 
stock, traffic, earnings, etc., see the tables in the Appendices. 

On the Indian Midland Railway (standard gauge), the permanent- 
way consists of 80 lb. flat-footed steel rails on ovalpot cast-iron 
sleepers. The lino is fenced throughout. The mileage open was 677 
miles. There is only one gradient so steep as 1 in 100, and there are no 
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s witli a radius of less than 1000 feot. Tliero is a good deal of 
large-span girder bridging. 

On the Bengal and North-'Weatern Eailway {metre gauge) Tirhoot 
section, the permanent-way consists of 40 lb. iron (being replaced bf 
50 lb. steel) or 41J lb. steel rails, on wooden or on cast-iron plate 
sleepers. The line is fenced and ballasted. The country is eaay. 
On the Sonepore-Ajodhya section the country is Bubjeot to inundation, 
and this has involved heavy banking. Bridging the Eapti and crosft- 
ing the drainage of tlie Gtinduk and Gogra rivers have been expen- 
sive. The grades and curves are easy, There ia a considerable 
mileage of unfenced branches. 

On the Rajputana-^Ialwa Railway (metre gauge), the original 36 lb. 
and 40 lb. rails have already been largely replaced by 41 J lb. and 
50 lb, steel rails. The standard of construction varies considerably 
over a total open mileage of 1674, but is generally an exceptionally 
high one. As a rule the gradients and curves are easy. The 
Bajputana section includes a good deal of bridging, especially the 
bridge over the Jumna at Agra. There are heavy works on the 
Malwa section, including the Nerbudda bridge, tunnels, viaducts, etc 
on the Holkar railway. A great deal of the line is unfenced. 

The Coocb Behar State Railway (2 ft. 6 in. gauge) runs through 
an easy country, on an embankment 12 ft. wide. The permanent- 
way consists of 25 lb. flat-footed steel rails, on pyngado sleepers in 
sand ballast. The bridges are built with metre-gunge girders. The 
line is unfenced. The curves and gradients are easy, but the quantity 
of earthwork is increased by a vide formation and embanking the 
line well above a country liable to inundation. 

Belatlon between Gauge and CoBt. — We may now endeavour (o 
soo how the figures in the table arc affected by gauge. 

Upon survey expenses, plant, and estabhshment gauge lias no effect. 

In India land expenses are not much affected by gauge. Very often 
land is a free gift from the Imperial Government or a native state. 
In any case, its compulsory acq^uisition is a matter of simple pro- 
cedure, and, although the price paid in accordance with the assessment 
of the civil authorities is very rightly a liberal one, it is not excessive. 
Indeed, so cheap ia land that embankments are seldom made up of 
"spoil "from cutting, but from "borrow-pits" at the side. Thanks to 
the wise generosity of the Rajput Maharajas, the cost of land does not 
bulk largely in the capital expenditure of the Rajputana-Malwa Rail- 
way ; and although, as uaual, the line is constructed for a single 
track, Eullicient land has been taken up to admit of another track 
being laid if necessary hereafter. 

The cost of earth-work to formation is the next item. It ia one 
that is very largely dependent on grade and very httle on gauge. 

The steeper the ruling gradient, the shorter and more direct will be 
the practicable route in a hilly cotmtry ; and the sharper the limiting 
curve, the larger the freedom and flexibility of a<ljustment that will 
be possible, j^ow these are two of the advantages claimed by the 
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advocates of narrow-gauge lines, and tliey ofTet, especially in i\ 
country wtiich presents exceptional engineering difficulties, consider- 
able opportunities for reducing the coat of earth- work and other iteniH 
of construction. If, however, these difficultiea occur at one or two 
critical poiats only, and are not charactenBtic of the line generally, 
the economy gained in alignment and grading will not necessarily 
justify the adoption of a narrow gauge. 

It must be conceded that, not as a necessary consequence of adopt- 
ing a very small gauge but as a matter of fact, the haulage of the 
same amount of paying load on a line of light traffic will generally be 
weighted with less dead-load on the smaller guage, and steeper 
gradients, tlierefote, will be practicable at a pinch. 

Adaptation of rolling-stock to sharp curvature is less a question of 
gauge than of design and of the use of bogies, the adoption of which 
has greatly weakened the narrow-pjauge case. In fact u quotation (to 
be made later on), from Mr A. M. Wellington's work on Raiheay 
Loeation claims an advantage iu respect of adaptation to sharp curves 
in favour of broad gauge. On the Manhattan Elevated Railway in 
Xew York, curves of 88^ feet radiua are not too sharp for the stock. 

Much sharper curves might be negotiated, both on the 5 ft. 6 in. 
and metre gauges, than those prescribed as the minima in the standard 
dimensions laid down by the Government of India, so that no special 
value need be attached to the quotations here made. Aa a matter of 
fact, however, a radiua of 1146 ft. is the absolute, and of 1910 ft. the 
preferred minimum, in orilinnry munlnj for curves on the 5 ft. 6 in. 
gauge; on the metre gauge, 716 ft. is the absolute, and 1146 ft is 
the preferred minimum ; and on the 2 ft. 6 in. gauge 338 ft. is the 
minimum; so that the Goverument of India limits are considerably 
in favour of the smaller gauge. In diffkult coimln/, where economy is 
most important, a curve of so small a radius as 573 ft. is permitted 
on the 6 ft. 6 in. gauge, as against 353 ft. on the metre gauge. 

Width of formation offcre a direct and obvious, but not a very 
important, advantage to the adoption of a narrow gauge. The saving 
in earth-work is confined to the vortical strip covered by the difference 
in width of formation ; this difference is 4 ft. 6 in. in cutting, and 
only 2 ft. 6 in. in embankment, as between the 5 ft. 6 in. and metre 
gauges ; and it leaves untouched the section covered by the slopes, 
that portion which would remain if the width of formation were nil. 
Even on the Cooch Behar 2 ft. 6 in. gauge line the banks a 
wide; the minimum is 10 ft. on the 2 ft. 6 
metre gauge; and 16 ft. € in. on the S ft. 6 
where earth-work is cheap, the difference i 
opportunity for economy. 

The quantity of earth-work in bank or cutting covered by the 
slopes increases as the square of the height or depth. The quantity 
of earth-work depending on width of formation increases simply with 
the height or depth. The saving in earth-work due to narrowing the 
width of formation, therefore, becomes proportionately less as the 
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height of embankment or depth of cutting increaecs ; it is, in fact, 
least important where it is moat deairable, in heavy bnnk or cutting. 

"Whatever the economy effected hy choice of a narrower gauge and 
formation may he, it is often greatly diBcounted by building w^ons 
which are almost as wide as those of standard gauge. With slow 
speeds and small wheels the over-haDg may be increased and a reduo 
tion of gauge need not mean a corresponding reduction in capacity; 
but, again, we cannot have wider stock without a wider formation, 
and thus such economy in earth-work as a narrow gauge might claim 
very nearly disappears. 

Double lines are scarcely within the purview of a light-railway dis- 
cussion, but it may he interesting to note that the minimum distance 
between tracks, centre to centre, ouitdcle datvms, permitted hy the 
Government of India is 12 feet for both the 5 ft. 6 in, and metre gauges. 
Where, as in India, land and earth-work are not so expensive as in 
Kiirope, these items are less affected by gauge. This factor becomes 
more important wlien the track is to be laid on a public road or in a 
street. Then the space occupied by the light railway and left to 
ordinary road traffic, as well aa the width of track to be paved and 
maintained by the former, depend very directly upon the gauge 
adopted ; every foot of room, every inch is precious ; and, if towa 
councillors are thus forced to insist upon a sroaller gauge for a light- 
railway invading their town, they are more justified than when they 
break the gauge, because wagons and trucks might otherwise cross a 
street or two, startling their sleepy traffic, and spoiling the beauty of 
their shops and villas. 

Much of the cost of bridge- work is not only dependent upon physical 
difficulties and independent of gauge, but actually independent of the 
moving loads also. 

The longer the span of a bridge, the less important becomes the 
train-load and the mora important the weight of the girdar-work itself. 
The smaller the span the more do the strength and cost of the 
bridge depend upon the moving load ; and again — as in rails — on th» 
actual load carried, scarcely at all on the gauge of the track ; and not 
only on the actual weight of the train, but on the speed at which it 
is taken over the bridge. Thus, on the one hand, we ventured for 
many years in the Punjab to haul broad-gauge trains very slowly and 
cautiously over bridges designed for the metre gauge ; on the other 
hand, we have considered it advisable to erect metre-gauge girders, 
ready for futiire developments, on a 2 ft, 6 in, gauge railway in 
Bengal. As a matter of fact, on the railway referred to, the embank- 
ments and the girders are capable of taking a metre-gauge lino 
to-morrow. With light loads and slow speeds, therefore, there ia not 
very much economy secured by choosins a narrow gauge ; and such 
economy as is possible tends to vanish as the span of the girders 
increases. While this is true of girder-work, it is equally obvious 
that the cost of iving walls depends in no way on the gouge; and that 
the saving on width of abutment and width of piers is not very 
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importaat, especially where the foundations which carry the piers and 
abutments are deep and costly, and protective works — a matter 
at»olute!y independent of gauge — are on a large scale. A study of the 
cost and particulars of some of the large railway bridges in India* will 
show at once that, while the cost per lineal foot varies very much, tlw i 
gauge is the roost insignificant factor of ttie many which aflect the I 
cost. 

For comparing the coat of 5 ft. 6 in. and metre-gauge bridges and 
culverts of smaller span we have ample data in the Bridfje and 
OtdveH Tables worked out by Mr E. H. Stone, M. Inst. C.E., the 
present chief engineer of the Kast Indian Bail way, but our qaotationa 
must necessarily be hrief, and only a few of the more important itema 
can be compared. 
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From t!ie table here compiled we see that, for girder bridges of 
Email span, the adoption of the smaller gauge does not greatly reduce 
the quantitiuH, and that tlie reduction is comparatively leaa as the 
height of bank and span of girders increase. Thus, taking the top 

• Pp. 50 -56, Adininiitrativn Raport on tht Jiailwayt in India for 1 896-98, Part 1 1. 
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and bottom figurea we find that, while the concrete is 13 per cent, 
more for a 5 ft. 6 in. girder bridge of 6 ft. span, it is only 5 per cent, 
more for a ■'> [t. 6 in. girder bridge of 40 ft. span, than for metre- 
gauge ^rder bridges of the same spans ; in the case of masonrj, an 
excess of 18 per cent, at the top is gradually diminished to 7 per cent. 
at the bottom of the table, and, while a 6 ft. glider is 60 per cent, 
heavier on the 5 ft. 6 in. gauge than on the metre gauge, a 40 ft. girder 
is only 26 per cent, heavier. These are sufficiently eignificant figures. 

In the same way, a reference to Mr Stone's tables for arched 
culverts, the slopes of the embankment being 2 to I, would show us 
at once that the quantities for a culvert on the 5 ft. 6 in. gauge, when 
the height of bank is h ft., are precisely the same as the quantities for 
a culvert on the metre gauge, when the height of bank is /i 4- 1 ft. 
Without going into detuils, therefore, it is evident that, while iu an 
embankment 5 ft. high, the difference is 20 per cent., in an embank- 
ment 10 ft. high it is only 10 per cent., in an embankment 40 ft, high 
only 2^ per cent., and so on. Hers, again, the saving in expenditure 
to gauge diminishes as the work becomes heavier, diminislies, iu fact, 
exactly where economy is most valuable. 

In open-top and flat-top culverts of 2 ft. span, the percentage of 
saving in a narrow gauge is much higher than for water-ways of 
larger span. 

tinder the main head of bridge-work we must finally admit that 
diflerence in cost dopendu mainly upon physical diihcultios, much less 
upon gauge. 

In ballasting, a good deal of difference is made by the gauge. That 
is obvious. In the li^t of standard dimensions laid down by the 
Government of India, we find that the absolute minimum width of 
ballast at level of foot of rail is 10 ft. on the 5 ft. G iu. gauge and 7 ft. 
on the metre — a difl'erence of 3 ft., while the preferred minima are 
respectively 11 ft. and 7j ft., a difference of 3J ft. Moreover, even 
when the same minimum depth of ballast below sleepers is adopted 
(as in cuttings in soft soil or on banks), the shallower sleeper of the 
narrow gauge will materially reduce the total depth of ballast required. 
So that both iu width aud depth the reduction in the section of ballast 
is important. 

In permanent-way the difference in coat ia largely independent of 
the gauge. The most important factor is the weight of the rail, and 
that cannot be expressed in terms of the gauge. Generally and 
practically it is determined by the maximum weight on a pair of 
wheels. Even where we have a much lighti;r section, we have at the 
same time to reckon with a higher rate of cost per ton. Moreover, 
when a broad-gauge railway ia making a light line, old but serviceable 
rails of heavy eection may be available from main-hne renewals, and 
these may often be cheaper and stronger than new rails of lighter 
section. The use of second-hand sleepers, however, is uot to be 
advised ; new sleepers arc more economical. 

The maximum weight on a pair of wheels is 10 tons on the 5 ft. 
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I. gauge, 8 tiOUB on the metre gauge, and 6 tons on the 3 ft. 6 in. J 
gauge. Tlie maximum grosa weight of engine and tender together ] 
I>erniitted on the 5 ft. 6 in. gauge ia 66 tona, and on the metre gauge I 
46 tons. The weight per yurd of rail adopted to take these loads 1 
on each of the railways compared in the table baa biien stated ' 
above. 

The absolute Baving in quantity of sleeper-wood may be measured , 
by the ratio of that required OQ tbe 5 ft. 6 in. to that required on the j 
metre gauge — 9 to 4. 

A glance at price-lists will show us that the ultimate economy ia , 
reached with the 2 ft. gauge ; for the difference in cost per yard of 
portable raUway of 16, 20, 24, or 30 inches gauge is merely a matter 
of pence. 

Stations and buildings are purely a question of accommodation 
required. How tittle gauge has to do with expenditure under this 
main head is indicated by the amounts for the two metre-gauge rail- 
ways being larger than those for the two atandard-gauge Gnes. On 
the metro gauge^and much more on lines of leaa gauge — platforms 
may be altogether dispensed with. So, in the case of light railways 
of i ft. 8J in., or 5 ft, G in. gaugo, they are not absolutely neceBaaiy. 

Platforms and walls of liberal and uniform height ore most particu- ' 
larly required for the accommodation of a. suburban traffic, with frequent ' 
stoppages, where passengers must enter a train or alight from it as 
rapidly as possible, and with the least amouni of risk. A passenger 
must be able to take it for granted Chat, whenever he gets out, he can 
step on to a platform of exactly the same height that he is accustomed 
to ; be must not be taken by surprise. 

To light railways these considerations scarcely apply. Tbo choice 
seems to lie between a platform of reasonable and convenient height 
and no platform wall at all, the surface being simply coiisohdated 
flush with the level of the rail. Most of the cost ot a platform wall 
is below rail-level, and, while the inconvenience, although not serious, 
is obvious, the economy of tlie low platforms whicli are familiar to us 
on Continental railways is scarcely to bo commended. If, on a light 
railway, we accept the choice as between a sullicient platform or nouA i 
at all, we may generally adopt the latter. 

Id laying out u station yard, the width of the yard and the space 
occupied by points and crossinga, cross-overs, etc., will depend upon 
the prescribed minimum distanco between tracks, centre to centre. 
The absolute minima in India are 14 ft., 12 ft. C in., and 12 ft. on the 
5 ft. 6 in., metre, and 2 ft, 6 in. gauges respectively, but the preferred 
minima — to allow not only for vary wide motre-guugo stock but for a 
possible increose of gauge and consequent expansion in the futures- 
are Id ft, 6 in. and 14 ft. G in. on the standard and metre gaugee> 
Sidings fall under the head of " ballast and permanent- way," and the 
length of sidings required for standing and shunting purposes depends i 
more upon the traffic than the gauge. Indeed, the narrower gauge 
will require longer sidings to hold llie same quantity of goods. 
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Points iind crossings, water columns, turntables, etc., 
tlie BQbhead of " station machinery " and main head of " statioDS and 
buildings." The miuimum diameter of an eogine turntable is 50 ft. 
on the 5 ft. 6 in. gauge, and not more tlmn 36 feet on the metre 
gauge; that of a carrixge or wagon turntable is 18 feet on the 5 ft. 
6 in. gauge, and only 14 feet on the metre gauge. These will, how- 
ever, be required at termini only, nm), if land lie availalile, triangles, 
the cost of which scarcely depends on gauge, may be substituted. 

In constnicting an engine nmning-shed, the Government of India 
prescribe, as the absolute minimum distances between tracks, 10 ft. 
6 in. on tbe metre gauge and 1 4 ft. on the 5 ft. 6 in. gauge ; but they 
would prefer a distance of 17 feet on both gauges, and such a prefer- 
ence practically i^nsures its adoption. 

On the subject of "rolling-stock," the next item for comparison, it 
may be said that, absolutely apart from gauge, the expenditure on 
rolling-stock must depend upon the amount, the nature, and the con- 
ditions of the trafllic dealt with. The Bengal-Nsgpur heads the list, 
the metre-gauge Rajputaiia-Malwa Railway comes next, the Indian 
Midland does with half the expenditure of the Bengal-Nagpur, the 
metre-gauge Bengal & North-Western follows it very nearly, and 
the Cooch Hehar stock costs least of all. 

Between the two 5 ft. 6 in. gauge lines, the Bengal-Nagpur and 
Indian Midland, the differences in capital outlay, mileage, working 
expenses, goods traffic in general merchandise, train -mileage, and 
locomotive stock are not very wide. The differences in gross earnings, 
net earnings, and mineral trallic are— especially in the last case — much 
more in favour of the Bengal-Nagpur Railway. When it is observed 
that only 2849 tons coal and coke are carried on the Midland Rail- 
way, as compared with 519,437 tons on the Bengal-Nagpur, it is not 
surprising that the number of goods vehicles required on the latter is 
in the ratio of five to three required on the former. 

Next, considering the metre-gauge Rajputaua-Malwa Railway, we 
notice that, roughly, its mileage i8 twice as much, its gross earnings 
four times as much, its working expenses nearly three times as mut^, 
and its net earnings about five times as much as on either of the two 
5 ft. 6 in. gauge lines. Its mineral trafKc is instgnilicant (except for 
its own use), but its goods traffic in general merchandise is four or five 
times as much. Its train -mileage is four and a half times as much. On 
the whole, therefore, its employment of more than four times as many 
locomotives, two and three times ns many passenger and goods 
vehicles, and its expenditure of Rx.ll75 per mile on rolling-stock is 
justified by its traffic, and is absolutely independent of its gauge. 

T^e maximum width over open doors is 13 ft. 3 in, for passenger, 
and 14 ft. for goods vehicles on the 5 ft. 6 in. gauge; 12 ft. G in. for 
passenger and goods vehicles on the metre gauge ; and the maximum 
width of stock over all (not necessarily the same thing, it will be 
noticed), 7 ft. C in. on the 2 ft, 6 in, gauge. The maximum height 
above rail level, the minimum accommodation, i ' '' 
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dimensions in Chapter XIV. 

bi regard to the main heads of "plant," " femes," "general 
chargcfi," and " loss by exchange," no comparison need bo made. 

The proportion of working L-xpenses to gross earnings is 51 per cent. 
«n the Bongal-Nagpiir, 58 on the Indian Midland, i2 on the Bengal 
Jt North -Western, 3ti on the Eajpntana-Malwa, and 64 on the 
Cootk Behar Bailuay. This is entirely a matter of traffic, and a high 
percentage of expenses in earnings is no more against the narrow 
gauge than a great many other Btatistios advanced by its extreme 
advocates are in its favour, purely as a question of gauge. 

As a result of our comparison of typical Indian Hallways, it is 
«i^gested that the actual cost may be roughly represented by 
Ex,12,000 or £7iiOO on the S ft. 6 in,, Rx.750lj or £4500 on the 
metre, and Ex.:iOOO or £1800 on the 2 ft. 6 in. gauge. The influence 
-of gauge on each item of expenditure has been generally indicated. 

It will be interesting to quote a similar comparison — in lump sum 
only, not in detail— between French railways on the 4 ft. 8^ in., 
metre, and 'i ft. gauges. 

M, A. de Lapparent * takes £6437 per mile ( lOO.OOOf . per kilom.) as 
the minimum cost of n 4 ft. SJ in, gauge hne ; £3862 per mile (60,000f. 
per kilom.) as the average cost of a metre-gauge line, if lixed signals, 
fencing, etc., are dispensed with, inctines of 25 to 30 milhmetres 
ollowgd, and sheds for stations (and it will be noticed that this 
stipulation brings the metre-gauge fij^res under light- rail way condi- 
tions which do not directly depend iipon the gauge) ; and £1287 per 
mile {20,000f. jier kilom.) as that oi a'2 ft. gauge portable railway on 
the Decauville or "ladder" system. 

The locomotives on the metre gauge referred to by him are very 
Jight — 15 to 33^ tons, — and, on the 2 ft. gauge, 9^ tons empty and 
12 tons in working order. The rails are correspondingly light, less 
than 20 Lbs, per yard on the 2 ft. gauge. The passenger carriages aie 
5 ft, 7 in. wide. 

Battle of the Ganges in India. — The experience of India in the 
matter of gauges illustrates the inconvenience of having adopted a 
standard wider than 4 ft. 8J in. The choice of the 5 ft. 6 in. gauge 
—for no other reason, apparently, than its being a compromise be- 
tveen the English 7 ft. and 4 ft. 8^ in. gauges—was made in 
accordance with the advice of an engineer specially summoned from 
England. This was the first mistake. Were the 4 ft. SJ in. gauge 
the standard, locomotive and otliev rolling stock could be imported 
from the mother-country at a crisis, and the advantage of this, from 
a military and political point of view, must be enormous, 

Bailway development in India waa later on checked by the cost of 

an unnecessarily broad gauge for the purposes of lines of poor traffic. 

Eminent engineers advocated a 3 ft. 6 in, gauge and estimated thedifler- 

ence in cost — as between that and the 5 ft, 6 in, gauge— at from £784 

■ * Li Siielt du Fer, bj A. iIb L>i>]iareDt, Pani. 
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to ^984 per mile; while Mr Thornton,* adJing capitalised aaviag^ 
made it £1000, The drawbacks of transhipraent were discounted by 
Mr Grierson. The disadvantagee of break of gauge, from a strategic 
point of view, wore pointed oitt by Sir W. P. Andrew, and the additional 
coat and inconvenience of different stock by Wr Bidder. Mr (now 
Sir Alexander) Rendel wanted a amaller gauge, 2 ft. 9 in., and a 
36 lb. rail; and had the i ft. 8^ in. gauge been the standard, this — 
or, better still, the 2ft, 6 in. — should have been the only alternative. 
The general tendency towards tbe decimal system of weights and i 
meaRures, which was prevalent, induced Lord Mayo to decide finally I 
on the metre gauge. 

At that time Sir (now Sir Guilford) Molesworth was consulting 
engineer for railways to the Government of India (1872-89), and his 
opinion must have been of the greatest value in clearing the question 
of arguments and comparisons which, aa unsound as they are plausible, 
are etill put forward by e:xtreme advocates of one gauge and another. 

For example, expert advice would point out that excessive dead 
load is chiefly due to traffic conditions rather tlian to the design of the 
rolling-stock. Tliat the narrow gauge held the advantage in this re- 
, speot in dense compact loads would be acknowledged, bnt the broad ( 
gauge was most favourable to the carriage of light bulky articles, i 
As a niatter of fact the capacity of the metre-gauge carriages and 
wagons was very nearly equal to that of English stock, and, therefore, 
eqnal to all ordinary demands, commercial or military. In conclusion, 
the matter of dead load might be eliminated from both sides of the 
question. The narrow-gauge stock would be somewhat better adapted 
for leaving small consignments at way-sido stations. In working, 
difference of cost did not appear. The real objection to the adoption 
of two difTerent gauges on main line routes was the break of gauges, 
U not only established the necessity of separate systems and termini 
and prevented interchange of stock, but transhipment involved 
expense, divided responsibility, delays, demurrage, opportunities for 
pilfering, breakage, loss, and confusion. 

So great are these drawbacks from a military point of view that, 
after the experience of the Afghan War, the line between Lahore and 
Jhelum, originally constnicted on the metre gauge, was relaid to 
standard gauge and the bridges strengthened accordingly. The steep 
gradients, requiring the splitting of trains, added to the block of tralfift 
caused by break of gauge, and these also have been reduced at very 
heavy expense by new works on various alterations of alignment. 

The commercial objections to transhipment are less serious. Ther» 
must be a direct addition to capital cost to provide special sidings, 
platforms, and receiving sheds. There roust also bean addition to tha 
working staff for unloading, sorting, tallying, reloading, clerkage, etc 

The evidence in regard to the working expenses of tranahipmenk 
is most conflicting. Mr Woodniffe (one of the Yictorian Railway 
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loners) estimated the coat at 2b. a ton." Mr Grierson, 
after observing that the cost, damage, and delay due to traoahip- 
ment on break of gauge had been very much exaggerated, and point- 
ing out that the greatest inconvenience was felt with mineral and 
bulky or heavy traffic, considered that its cost was not more than Sd. 
or 6d. a ton, being less than that involved in tbe transfer of goods 
from warehouse to cart, from cart to railway wagon, and delivery at 
destination.t Mr Bryce J calculates the cost at 6d. a ton. M, 
Augusto Moreau is sanguine enough to say that the working ex- 
penses, due to break of gauge, may be reduced to id. per ton, if 
proper arrangementa are made,^ Mr. Money || considers the coat 
equivalent to a carriage of 6 miles. MM. Sartiaux nnd Banderali 
estimate it at 3d. to 3d., or exceptionally 4d, per ton.f^ The Clear- 
ing House allowance for transhipment, in the days of the G.W.R. 
broad gange, was 20 miles. On the Eastern Bengal State Railway 
the transhipment from broad-gauge wagon to river-flat, across the 
Ganges, and from river-flat to metre-gauge w^on may be esti- 
mated with reference to 250,000 tons and 250,000 passengers, and 
a total cost for working the ferry of Rx.-lO.OOO or £24,000. The 
cost, therefore, may be put down at lid. per ton or per passenger; 
and this includes (over and above the expenses that would be 
incurred if the transhipment were directly from wagon of one 
gauge to wagon of another) a second handling and checking of the 
goods, the cost of working and maintaining the steamers and flats, 
the interest on the capital expended on them, the cost of ripping-up 
and relaying the sidings as one point or another is workable, the 
varying length of the train journey, etc. Our experience, accord- 
ingly, would support Mr Grieraon'a figure of 5d. a ton, as being an 
ample estimate of the probable cost of transhipment due to break 
of gauge only, Mr K. C, Rapier, chairman of the Southwold 
Railway (narrow gauge), ingeniously claims as an advantage of adopt- 
ing the smaller gauge on feeder lines, the allotment of 9d, per ton 
for transhipment to the narrow-gauge line, because this more than 
covers the coat. 

Even the disadvantage of delay may be greatly discounted by 
good organisation. M. Auguste Moreau asserts not only that bulk 
bos to be broken in any case with incomplete loads, but that as much 
as Jths of all goods, even in full wagons, have to be transhipped. 
His remarks must, however, be confined to French experience. 
When he argues that the transhipment of coal and other minerals 
is least troubteeome, he directly contradicts Mr Grierson's evidence 
in regard to Ihia traffic, and ignores the risk, the damage, and the 

• Tranaporl, vol. vi., Jan. 1895. 

t ThomtoD on " Oau^," Min, Fnt. Itiil. f.E., vol. xxxv., 187J-73. 
t KaginetTing, vol. Iviii., Dec. H, 1891. 

i Foreign AbBtraota, Min. Prae. Jml. C.l'., vol. Ixxxi. pp. 371-K, 1885. 
II Min, Prot. Iiut. C.E., vol. oxxiii.. 189f.-l>fl. 
■f Tht En-fitittr, April 10, 1886. 
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wastage to which it is exposed. It must not he forgotten, how- 
ever, that transhipment — independently of break of gauge and 
quite in tlie ordinary course of service — has often to be faced in 
the cose of luggago and mixed vans, and that other than complete 
wagon-loads have to be opened, divided and rearranged. 

The evils of transhipment are, of course, more especially felt in 
relation to goods traffic. Pasaengera^if Sir James Allport's remark 
niay once more be quoted — load and unload themselves. 

Many suggestions have been put forward to obviate the delay, 
the cost, and t!ie inconvenience caused by break of gauge. One is to 
lift the narrow-gauge bodies oQ' their wheels and to load thera up 
on the broad gauge truck, an addition of special stock which is not 
likely to find much favour, Herr Ziffer,* on a system of tour rails, 
would interpose a special brake van, having normal side buffers and 
a narrow-gauge lower central buffer as well, between the wagons 
of both gauges, and thus link them up to be hauled by a locomo- 
tive on either gauge wherever requited for shunting, transhipping, 
and loading purposi?H, but the combineil movement of standard and 
narrow-gauge stock on four rails ia very seldom required. An Eng- 
lish engineer, ISIr Everard B. Catthrop, the advocate of 2 ft. 6 in. 
gauge light railways, has designed a special transportation car on the 
narrow gauge to carry a broad-gauge wagon, which deserves atten- 
tion. It ia a singular conception, however, to tackle the dithculty 
of transhipment by making a transportation car, running ou a tiijlit 
raiheay of narrow gauge, carry a loaded etandard-gauge wagon. The 
car consists of a low-hung open frame, between which rise the wheels 
running on the 2 ft, 6 in. gauge, and to the sides of wliich are fitted 
two troughs on carriers placed low down on either side along the 
whole length. On to these troughs the broad-gauge wagon is run, 
and the difference between the gauges is so great that its wheels 
easily straddle the frame and wheels of the 2 ft. 6 in. car. Loaded 
lorrys and farmers' wagons, too, may thus be transported over the 
2 ft. 6 in. gauge line without disturbing theit contents. 

The objections to break of gauge iu liidia, ou main-line routes, were 
chiefly miUtary and political rather than commercial. Not only was 
the metre gauge acknowledged to he equal to the requirements of 
ordinary trattic, but it was as capable as English lolUng-stock of 
carrying all sorts of military equipment, artillery, and siege guns. 
The metre-gauge vehicles were 6i( feet wide, as compared with a 
width of S ft. on the broad gauge, ICqually slow speeds would enable 
the latter vehicles to be made as wide as 1 1 ft. 

It was, at the same time, recognised that statistics of the perform- 
ance of engines and vehicles purposely designed for slow speeds could 
not fairly he contrasted with those designed for high speeds; and 
that comparisons could not be drawn between stock built for dense 
heavy freight or mineral loads and stock built for light or average 
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In heavy mineral traffic the smaller Rauge miglit have the 
advantage ; hut, for the carriage of light and bulky agricultural pro- 
duce — the principal freij,'lit in India^the brooder gauge was the mora 
suitable. 

Again, with no heavier rail than that required on the metre gauge, 
the 5 ft. 6 in. gauge light line could take the standard carriage and 
wagon stock, thus avoiding the break of bulk and splitting of con- 
signments coni^quent upon a change of gauge and transhipment. 
And the cost of the light broad gauge Una would not be much more. 

The result of the discussion a quarter of a century ago was the in- 
troduction of the metre gauge, and its occupation of such splendid 
main-hue routes as the Kajpntana-Malwa and other paying railways. 
The capacity of the Rajputana-Malwa Railway was so strained by the 
increase of traffic that it was proposed to double the road or re-lay 
the track on the 5 ft. 6 in. gauge. In cost there was little difTerence 
between these alternatives. The development of other centres has 
since relieved it of traffic which might overtax a metre-gauge single 

The discussion on gauge was again revived in India a few years 
ago, but rather with reference to feeder and branch railways than to 
main -line routes. 

Colonel Conway- Gordon, R.E,, Director of the North-Westom Rail- 
way, in 1686, pre-ssed for tho promotion of liglit traffic feeder lines on 
the 5 ft. 6 in. gauge to tap the ever-increaBing areas of land opened up 
for wheat cultivation by the eplendid elTorts of the irrigation engi- 
neers in the Punjab. At the same time, in the Bombay Presidency, 
branches on the metregauge were constructed as feeders to the 
R^ pu tana- Mai wa Eailway. In Bengal the tendency has been to 
develop light railways on the 3 ft. 6 in. gauge, and in this Presidency 
a change of gauge may very well be made where vast and wandering 
rivers in any case break the continuity of railway communication. 

The drift of official opinion, six or seven years ago, whs in favour of 
adopting the broad gauge for all future railways, unless there wero 
special reasons against it. At the same time, experience of military 
difficulties, due to transhipment, aa well as the influence of powerful 
railway companies interested, enforced the advisability of completing 
missing Unks in through communication on the metre gauge ; but 
railways adopting this gauge must comply with standard dimensions 
which woidd be suitable for the 5 ft. 6 in, gauge also. The conver- 
sion of existing lines to broad gauge is subordinated to the construc- 
tion of new lines. The gauge of feeder lines should preferably he the 
same as that of the truidi line they are intended to feed; and thus 
branches connected with the Rajputana-Malwa system have naturally 
been constructed on the metre gauge, while in Bengal no considera- 
tion of this sort opposed the adoption of the 2 ft. 6 in. gauge where 
it was desired. For railways in connection with frontier expeditiona, 
the Military Department in India last year decided to adopt the ' 
rapid construction being of the first importance, and the 
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and stock being able to carry all they roquireil. The writer venturea 
to suggest tliat notbiiig lees than 2 ft. 6 in. should have been adopted, 
and that the Fublio Works Department should not perpetuate the 
blunder by declaring — oa they are said to have done*— a decided 
preference for a 2 ft. gauge to be adopted in future on narrow-gauge 
feeder lines generally. 

Alleged advantages of Narrow-Oauge Stock.~M. Auguute 
Jloreau'a demonstration of the advantages of narrow-gauge railways 
—in the Memoire^ de la Socv'te des InghiieurK CivUi', 1884, p. 537+ 
— deserves consideration. Comparing 4 ft. 8^ in. and metre-gauge 
stock, and assuming that all dimensiona are in proportion to the gauge, 
his conclusion is that the weighte of the wagons would be as the cubes 
of the gauges ; so that a metre-gauge wagon would weigh one-third 
as much as a 4 ft. 8J in. wagon. The molecular resistance to flexure 
would be as the squarea of the gauges, giving a ratio of 1 to 2. Thus 
a metre-gauge wagon, weighing one-third as much as, could carry one- 
half the load of, a 4 ft. 8J in. wagon. On these assumptions, therefore, 
the ratio of dead weight to paying load on the metre gauge is only 
two-thirds of that on the 4 ft. i*^ in. gauge. In practice, M. ^loreau 
admits, these ratios, eo favourable to the smaller gauge, do not obtain; 
and he proposes 7:10 as the practical ratio instead of 2:3, the 
theoretical ratio, 

Further, his view is that metre-gauge stock might be as wide as 
9 ft. 2 in. But, on the Rame conditions, we may widen broad-gauge 
stock in the same proportion. That for local traffic in small con- 
signments small stock, on whatever gauge, is most convenient haa 
been admitted. M. Moreau does not dispute that bogie stock on the 
normal gauge will negotiate eliarp curves in rough country, but he 
iisserts that the ratio of dead to paying weight is — with full carriages 
— increased to 8:1 on the normal gauge, as compared with 3:1 on the 
metre gauge. The value of passenger stock, however, is rather one 
of faciUties than one of tare — bogie stock is, as a rule, for passengers 
— and any passenger will give hia opinion in favour of broad gauge 
for space, convenience, and facilities. 

In regard to break of gauge, M. Moreau reviews the objections, 
and disposes of them as follows : — Working expenses of transhipment 
may, if proper arrangements be made, be reduced to jd. per ton, on 
which point evidence has been given ahove. Delay is of little import- 
ance, as a day is usually lost in passing a truck from one system to 
another on the same gauge ; but a delay of this sort would scarcely be 
tolerated in England, although it might he patiently borne in France 
or India. When M. Moreau observes that the transhipment of coals 
and other minerals is of little import, the experience of most of ua 
tvill force us to disagree with him. Sol only, according to M. Moreau, 
must incomplete loads (under present conditions and apart from break 
of gauge) always sufTer transhipment, but, in additiou, as much as 
, 1898. 
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three-fourtlia of all merchandise arriving in fuU wagons. It ths 
circulation of rolling-stock on all lines of tlie name gauge is so im- 
perfect S3 M. Moreau iadicutes, this would appear to be one of thoM 
ihinga which they do not manage quite so well in France as in 
England, or even in India. 

The tare, capacity, and cost of rolling-stock depend far more upon 
the nature of traffic, the material and workmanship, the lowest speed 
permi.isible, the smallest diameter of wheels, the possible overhang, 
«tc., than upon the gauge. 

"Consequent," says one advocate of narrow gauge, "upon the 
much lower speed of trains upon the 2 ft. 6 in. gauge, shocks and 
"Vibrations are so much less violent, that the diminution of wear and 
tear is very marked, and it ia, therefore, the practice to build under 
frames, proportionately very much lighter than on the standard gauge." 

Quite BO, " consequent upon the much lower speed of trains upon 
the 2 ft. 6 in. gauge," wo can do this and many other things ; but 
surely we can reduce the speed without narrowing the gauge. On 
this point the late Lieut. -Gen. Sir George Cheaney, R.E., when on 
the Indian Council, once observed with quiet humour : — " It is 
now generally admitted that the old notion of a broad-gauge railway 
being more expensive to build than a narrow-gauge one ia erroneous, 
and, for my own part, I doubt whether the former could not be made 
just as cheaply as the latter. The initial cost of the line can ba 
regulated, for the moat part, by the rate of speed to be used on it, and 
some stress ia laid on the practical difficulty of maintaining a low 
rate of speed on a broad-gauge line. Many of our railwayn, htncever, 
have overcome this dtffittdty eo far with remarkable euccesa." 

Ae, whenever this question is discussed, comparisons are mads 
between the tare, dimensions, and load of rolltng-stock on one gauge 
and another, a few more remarks on this subject will be inserted here. 

On English railways, goods vehicles capable of carrying H tons may 
not carry a useful load, on the average, of more than 1 ton. The 
ultimate capacity has httle or notliing to do with the average load. 
A goods vehicle must be capable of carrying a reasonable maximum 
load, but full loads are far less important than rapid service. If a 
provincial tradesman wires to a London wholesale bouse an order for 
certain goods to-day, he expects to get them to-morrow morning. 

In the United States full loads, as well as rapid service, are im- 
portant to an enormous railway business in grain for export, and stock 
is built and trains are run accordingly. 

Wheat from the Punjab or Morth-Westem Provinces of India 
demands a steady service, full loads, and heavy trains. Jute in 
Eastern Bengal strains the carrying power of the railway to the 
utmost, not only by its quantity, hue also by the variations of the 
market. 

On lines of poor trafhc, economy and full loads are the first neces- 
sity, rapid service a minor consideration. 

The standard covered goods steel wagons on the Eastern Bengal 
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State Railway, 5 ft. 6 in. gauge, are 9 ft. vide and 7 ft. 10 in. lugb 
inside, the sectional area tliua being 70'5 sq. ft. ; their tare weight is 
7 tons 10 cwt., and they carry 16 tone 10 cwt. Those on the metre 
gauge are 6 ft. 7 in. wide and 7 ft. 7 in. high, have a sectional area 
of 47'? aq. ft., tare 4 tons 17 cwt., and carry 9 tona 3 cwt. The- 
standard covered goods bogie wagona for the Barsi Light Railway, 
2 ft. 6 in. gauge, are 7 ft. wide and 6 ft. 6 in. high ineide, give a 
sectional area of 45'5 gq, ft. ; they tare 5 tons 18 cwta., and their load 
is 14 tons 2 cwta. The maximum weight on a pair of wheels permitted 
by the Government of India in the caae of goods stock is 12 tons on 
the 5 ft. 6 in, faoge, 7 tons on the metre gauge, and 5 tons (for all 
stock) on the Barsi Light Railway of 2 ft. 6 in. gauge. 

On a light railway — Caen to Dives and Luc-snr-Mer — in Nor- 
mandy, constructed by the " Decanville " Company on a 2 ft. gauge, 
are goods wagona of two types, a four-wheeler to carry about 6 tona, 
and a bogie wagon carrying a standard -gauge load of 10 tons — theaa- 
weigh only about 3\ tons each.'* The ultimate economy in cost 
of rolling-stock ia certainly reached on the 2 ft. gauge, just as w& 
found in the case of permanent- way. The perusal of a portable 
railway catalogue shows us that tlie difference in price between one 
wagon and another, according as tlie gauge is 16, 20, or 24 inches, ia 
merely a matter of shillings ; yet this difference in cost may cover a 
serious difference in working capacity. 

Rolling-stock depends upon so many factors — not upon gauge only, 
but upon specification, material, workmanship, nature of goods, con- 
sequent capacity required in weight and bulk, strength, stability, 
speed, etc. — that e^ parte arguments in proof of the advantages of 
one gauge or another muat be received with the utmost caution. 

Tlie late Mr A. JI. Wellingtont made the following remarks on thia 
subject ; — 

*' As respects rollirig-atock, there cannot be a question that there is 
absolutely no practical advantage in the narrow gauge. Any reputable 
locomotive builder will contract to build engines of the same weight 
and power for either gauge, which will traverse the same curves, for tha 
same price. The atanilard-gauge engine, in fact, will or can have 
enough shorter wheel base, because of its greater width, to make it 
take curves a little better — a very important point which narrow-gange 
advocates and opponents alike have almost lost sight of. 

"The same is essentially true of the cars. The car-bodies may 
be exactly the same, and the trifling loss from the extra width of 
trucks,! i^ ■'' "'^•'e worth discussing at all, may be fully made up b. 
a slight increase in the weight and capacity of the car-body, wbile 
car-bodies of the ordinary size and capacity can go safely over any 
atructiire or track which will carry a light locomotive — whether 

' Eiigiwtring, 28th Feb. ISflfl. 
t Railway LoeoHon, chap, xili. pp. 751-752. 

t Mr WidliDgtou appliea the Americnii meaning to the term "track*,'' of 
They are under-tnicks — generally bogiea — which carry tha car-bodua. 
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stattilsrd gauge or narrow gauge — and carry as large a paying load as 
is customarv in narrow-gauge cars." 

Stand&rd Gauge generally advisable in England.— It would 
generally be a mistake in England, in cases wliere goods tratiic 
is the main consideration, to establish a light railway with a short 
lead on the narrow gauge, and incur for all goods the expense 
and inconvenience of transhipment. After all, English standard- 
gauge stock is not too heavy for draught by horses or pushing by 
hand; aud there should be no difficulty in layiug light rails 
to broad gauge right into a. farmer's fielda, and shifting the lines 
as required. If the trucks are to run direct from the fields to the 
market, our light railways in England must be on the 4 ft. 8^ in. 
gauge. Locomotives need not run on (he farm sidings, but the free 
circulation of main-line gooda stock is not only feasible but desirable. 
Oidy on isolated lines, or raining lines, or chiefly passenger lines need 
the standard gauge be departed from. No absolute rule, however, 
can be laid down. All that need be enforced here, in regard to 
English light railways, is that the standard gauge should be adopted, 
indess there are very strong reasons to the contrary, but the question 
of gauge must be separately decided in each cose on its own merits. 

If we lay a light road on the 4 ft, 8J in. gauge, we may be allowed 
to run main-line stock on it at slow speeds; if the road is too light 
for that, we may take on standard gooda stock with special light 
locomotives ; and, at the worst, we can employ horses to draw, or we 
can push by hand, main-line goods stock on unballasted sidings 
extended into the fields as may bo necessary from time to time. 

In the last case, however, the easy handling of the so-called portable 
raitwaya will sometimes be preferred; and we may generally asaume 
that a narrow-gauge line is cheaper to construct, not actually because it 
is laid on a narrow gauge, but because the reduction in gauge ia usually i 
accompanied by other economies which are quite independent of gauge, J 

Over and over again we have been told that the battle of gauget'J 
hoH been fought and finished. The question has not even died hard, 
for it is very much alive at the present day, and will assert itself in 
the consideration of every light-railway project. 

Final Kemarks on ^dian and Engliedi Ganges,— In regard to 
India, Mr F. Wolley Dod has concisely summarized the matter. After 
observing that the broad gauge, oven with a very moderate amount of 
traffic, works more economically, while the arguments in favour of I 
one standard carry considerable weight, ha goes on to say : * — I 

" The real argument of the opponents of -introducing a gauga ' 
narrower than the standard in any country is not that a line of 2 ft, 
6 in. or 3 ft. gauge, laid with raQs of 20 to 30 Iba., and capable of 
carrying say about K ton per foot run at 20 miles an hour, is not cheaper 
than one of 4 ft. "SJ in. or 5 ft. 6 in. gauge, laid with 80 lbs. rails, 
and capable of carrying trains weighing Ij tons per foot run at 50 

• Xoortee Trealit v<i Civil EnginttTing Sailicaya. Fourth Edition. Rerieed 
byF. WollejDod, F.C.H. 
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miles an hour, but that, if two lines are made, one narrow find ono 
standard gauge, l/atk equal to carri/ing tlie game amount of traffic, the 
difTeronce in cost will be inappreciable ; that, should the traffic 
doTelop, the capacity of the standard gauge can be gradualli/ incr^aaed 
at comparatively small coat, and the light rolling-Btock and reib 
gradually replaced by heavier, while the capacity of the narrow gauge 
can only be increased by either doubling it or converting it to standard 
gauge, when the rolling-stock, if it cannot be transferred elsewhere, 
becomes useless, and this cannot bo do^e gradually. 

"The system has, in fact, been largely adopted in America of 
making light lines on standard gauge, and gradually bringing them up 
to a heavier standard. The disadvantage of having diHorent standards 
of rolling-stock is a serious one, but it is contended that, even if the 
passenger and goods vehicles for the light railway of standard gauge 
be constructed so as to be suitable to the heavy standard gauge, the 
advantage of having only one gauge more than counterbalances the 
alight extra expense of original construclton, 

" It may, therefore, be safely stated as not prolmblo that any line 
likely at any time to form part of any through system will ever be 
made in future of a different gauge from the main lines, narrow gauge 
being confined to mere feeders, or hill railways, which are necessarily 
at the end of a lino, where its advantages are undeniable." 

"With regard to English light railways. Sir John ■\VoHe Barry, 
K.C.B., in his inaugural address* as President of the Institution of 
Civil Engineers, hold strongly thnt they " should in all cases, other 
than when they will be independent approaches to a port or to a 
market, be of tlio same gauge as the standard gauge of the country." 
Generally, the traffic would be small and dependent on a main hne, 
and the light railways should, therefore, be able to enri-i/ the trucks 
of the main line, thus avoiding the first cost of constructing special 
rolling-stock, the further cost of maintaining it (with separata 
repairing shops and staff), and the expense, delay, inconvenience, and 
losses due to transhipment of such articles as live stock, fruit, fiali, 
vegetttblea, manure, etc. Sir John Wolfe Barry was a member of the 
Itoyal Coraraiasion on Irish Public Works, and his statement that the 
saving due to the adoption of a 3 ft. gauge instead of the 5 ft. 3 in. 
gauge, in the cose of ten or twelve proposed light lines in Ireland, 
was not more than £500 a mile on the average, is authoritative. But 
even a larger saving cannot justify a break of gauge. Most of the 
lines will he so short that the saving in construction, as between 
atandard and narrow gauge, cannot justify the additional expenses and 
disadvantages of working. When a railway manager now favours a 
break of gauge, it may bo because he dreads their combination and com* 
petition in the future, with all their special and favourable conditiona. 
It will be the business of the Commissioners to guard agunst bo 
remote a contingency, and the business of the public to prevent tha 
prejudicial imposition of a physical obstacle like a break of gauge. 
* Min. pTot. Iml. c:E., vol. ciivii., 18S7. 
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GosiENTB. — Stttutory nilea >nd orders — Location and grading — Gauge — Land 
— Width of formation and oilier dlmBiiBioni — Ballast— Pa mi an ent- way —Timber 
treaties — Fencing — Level-crosKingB — Station yards on tingle line — Signalling; and 
interlocking — pfalforms — Turnlablea — Water supply — Station buildings — Mlle- 
[losti and gradiant boarda— Roll ing- stock— I natrutt ions for a light Hub in India 
— ApproximatB lost of liaht railways in England— ajwed— Brake-power — 
Methods of working single line traffic — Mixed trains — Fuel consumption — 
Working expcDsss— Main line aaaislancG — Tnrms of uorking — Economy in stalf. 

CoDHtructioti of Railway. — In Appendix IX. will b« found the 
Statutory jRttlen and Otykrg made by the Board of Trade with respect 
to applications to tho Light Railways Com miss ionora for orders 
authorising light railwoya. Instructions are given regarding the 
notice to be published in a local newspaper of an intended application 
for an order ; the deposit of the draft order, plan, book of reference, 
section, estimate, and index plan with local authorities and Govern- 
raent departments ; the scales to be adopted on the plana and sections ; 
the previous service of notice on landowners, lessees, and others ; the 
form in which the eetinaate is to be submitted ; the documents to 
accompany the application ; the feea to be lodged with the Commie- 
sioners, etc. Applications must bo made to the Commissioners in the 
month of Slay or November. The order, if provisionally settled by 
them, requires confirmation by the Board of Trade. 

Before a railway can be opened for public traffic, it must be in- 
spected in accordnnce with Act 5 & 6 Vict. cap. 65, ss. 4, 5, 6 ; Act 
34 & 35 Vict. cap. 78. s. 6 ; and Act 36 & 37 Vict. cap. 76, 8. 6. It has 
been seriously suggested that light railways, on which the axle-load ia 
limited to 8 tons and the speed to 13^ miles an hour, should be free 
of all control whatever ; but it is only reasonable that the Board of 
Trade should reserve the right of inspection — in order that they may 
be assured that their requirements are carried out and their regulations 
observed — and of imposing such additional conditions for the con- 
venience and safely of the pubhc as may from time to time appear to 
be necessary. 

Economy in construction depends primarily upon the location and 
grading of the line. In light-railway work especially, direct align- 
ment is of minor importance ; every trailic point within reach muE$ 
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be Bocureil, altliongli tliis may adil considerably to the length of the 
line ; eaving in distance must be sacrificed to the economy of avoiding 
lieavj works and keeping don'n the cost of construction. With 
lighter traffic and sLorkr trains, moderate uadulations of grade may 
be mora readily accepted. A copoble driver will know how to take 
advantage of the acceleration of gravity, if the track is good enough 
to allow him to raise speed sufficiently to "run at a hill," as Mr A. M. 
Wellington expresses it. Sharper curves open the way to flexibility 
of alignment and saving in earth-work in difficult country. The ten- 
dency to exaggerate the resistance due to curvature, and to allow too 
liberal compensation on that account in grading the section, may 
aeriously handicap a promising project. Physical difficulties may 
often be economically dealt with, in the first instance, by bringing 
them to a head at one points by "bunching" grades, adopting 
special methods of surmounting them, zigzngs, etc., — instead of 
spreading their treatment over a long section ; and iraprovementa 
in grade and curvature may b« made afterwards, when expendi- 
ture on them is justified by the requirements of the traffic and 
the expansion of the revenue of the line. It may sometimes be 
economical to lay the light railway on a public road, but not 
generally. 

The first temptation to bo considered, in the desire for economy, 
vitl probably be that of adopting a narrow gauge, and (aa has been 
pointed out in the previous chapter) this does undoubtedly afford an 
opportunity of saving in several details. It must be borne in mind, 
however, that facility in running round sharp curves, such as occur iu 
hilly country or with light lines laid on roads, depends rather upon 
tlie maximum rigid wheel-base than the gauge ; that the occupation 
of roads is almost as groat with a narrow gauge, on account of the 
width of the stock ; and that the adoption of a smaller gauge will 
scarcely relievo the permanent- way and bridges, unless it is accom- 
panied by a reduction of axloload, and unless a maximum load pot 
foot of wheel-base is also prescribed. Dut the question has been dis- 
cussed elsewhere. It need only bo oUterved here that a difference of 
gauge should not lightly be accepted if there is any reasonable chance 
of an exchange of tralBc with standard lines. 

Tlie occupation of land, by rent or by purchase, at its agricultural 
value was one of the concessions desired by the advocates of light 
railways. Under Section 13 (1) of the Act, the compensation may 
be determined by a angle arbitrator nominated by the parties, and 
the betterment of the property by the light railway is to be taken 
into account as a set-off. The lawyers will get less, and the owner 
will get a fair price for his land. Knough land should be taken up 
in the first instance to leave room for probable future developmenlfi 
lest, having itself raised the value of the adjacent land, the light 
railway should liavo to pay for it accordingly hereafter. 

In India land and earth- works— two items which bulk so largely in 
1 for English railways— are not so costly. Frequently the 
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land is waste, and the price of cultivated land, although it is liberally 
assessed, is not excessive. Earth- work is cheap for two reasons — (1) 
because Indian wages are low, and (2) because land can be temporarily 
acquired outside the permanent land, and embankments made up with 
earth from borrow-pits dug at the foot of the slope instead of with 
spoil brought a long lead from cutting. 

On single lines in Europe, 4 ft. 8^ in', gauge, the width of formation 
may be thus determined — 

ft. in. 

Gauge, 4 8| 

2 Rail-heads, ■« 5t 

Outside edge of rails to toe of slope of ballast, . 9 8 

Berms, •..«.••• 4 

Width of formation 18 10 



• On double line the width of formation will be greater by 5 ft 2 in« 
plus the actual clearance between tracks — >" the six-foot ''—> which may 
be 6 ft. or more. 
In India the following dimensions apply :— 
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Proposals to cut down the ballact sliould bo received with caution. 
It may be an expensive ttem, but in regard neither to ite quality nor 
to its quantity can we afford to be nipgardlj. Good, clean, and Bufti- 
cient baliast not only forms a necessary foundation for the permanent- 
way, but facilitates drainage, and saves eleeperx, rails, and fastenings 
from rotting and rusting. If the bnllast train ia run oa the open line, 
the engineer must do all he can to get his full value out of it. 

Tlie laying of second-hand sleepera is not, as a rule, economical, 
although it may be necessary in order that a poor lino may stniggle 
into existence. In England such a proposal is not Hkely to be made, 
and the Commissioners would certainly not sanction it. 

The rail is, as Mr A. M, Wellington has observed, the largest single 
item of expense on a light railway, and upon it " hinges the character 
of the rolling-stock, the ties, the ballast, and so, to a greater or less 
extent, almost every other detail of the line." The weight and form 
of the rail to be adopted is a question of the first importance. 

It must not be supposed tliat the working value of a 40 lb, rail is as 
much as halt of that of an 80 lb. rail ; it has only one-fourth of the 
atiffness and little more than one-third of the ultimate strength, while, 
in regard to durability, wear must tell more rapidly upon the lighter 
than upon the heavier section. As a rough rule, however, the weight 
of the rail in lbs. per yard is commonly taken at five times Ihe maxi- 
mum axle-toad in tons, and in India we carry 15 ton axle-loads on 
75 lb. rails. A smaller coefficient — aay 4 — might be permitted for 
light railways worked at slow speeds. At the same time, the Com- 
mi»sionera should not object to the use of wcond-hand rails— for main 
lines making light railways may wish to utilise them — provided they 
are not too much worn, and their actual weight more than covers the 
rough rule quoted above. 

The Vignoles or flat-footed rail, commonly used in India and on 
the Continent, wonld be the most economical to adopt on light rail- 
ways, for it enables us to discard chairs and to use dog-spikes, the 
cheapest of fastenings. The table given on page 201, although the 
prices are expressed in rupees, will indicate roughly the saving thiia 
effected. 

The cost of the 75 lb. double-headed rail in chairs on wooden 
sleepers is 14J per cent, greater than that of the 75 lb. flat-footed rail 
dog-spiked to wooden sleepers. On light railways a further saving 
may he effected by discarding the bearing-plates. In that case, the 
joint or gunrd sleepers should bo double-spiked on the outside of the 
rails, and on sharp curves every sleeper should be double-epiked on 
the outside of the outer rail. Coach-screws and clips or fang bolts 
nay also be used as fastening!>, but are more expensive, of course, 
than dog-spikes. For very light lines on the " ladder " system of 
portable railways — each section of porroaQcnt-way consisting of a pair 
of rails with its complement of sleepers riveted on — the reader may 
refer to the illustrated catalogusa of Messrs John Fowler & Co. and 
Hie Decauville Compony. 
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, The intervals between two adjacent runninn lines of rails on thn 
standard 4 ft. SJ in. gauge must not, under the requirements of the 
Board of Trade, he less than fi ft, ; this is also the minimum interval 
betwenn lines of rails and sidings, but 8 ft. is better, Clearances of 
6 ft. and 8 ft. are equivalent to distances between tracks, centre to 
centre, of 11 ft. 2 in. and 13 ft. 3 in. respectively. These dimensions 
would apply to light railways on the standard (^nge, but the latter 
are not likely to include double running lines, except for short dift- 
tanees under exceptional circumstances. 

WEIGHT AND' COST PER MILE OF SINGLE TRACK OF 

DIFFERENT DESCRIFTIONS OF PERMANENT- WAY 

IN INDIA. 



DcBcription. 


Weight 


Cost Landed in 
India. 


76 lb. P.F. r«ils, fiah-plntfis, bolts and 

nats 

TraDBVSTse steol 8leei>er8 and keys, 

75 lb. F.F, rails, flsh-i.Utes, lolta and 

nuts, 

Rearing- plates &nd epikes, 
Indian timber sleepers, 

75 lb. D.H. rails, fish-plates, bolts and 
:iutH. ..... 

Csst-iron (Denham-Olphert's) platB 
flleepara, complete, . 

76 lb. D.H. rails, fish-pktes, bolts and 
nulB, ..... 

Gast-iron ehiira and ajrikea, . 
Indiftti timber Bleeiiersand wooden keys, 


Tons. 

128-641 
10-97} 26818 

11 6-62 J 

127-48 ■) 

> 350 '48 
223 -OOJ 

127 'ISl 
SS-SBS3I4-S3 
123-68 J 


Bnpeea. 

I8,584\„, „„ 
1.),M9|2*'''33 

2//72 [21.549 
8,013 J 

13,3721 

U3,B00 
20,228] 

18,3721 
4,49B}24,678 

6,811 J 



I 



Wooden trestUng, where timber is cheap and plentiful, is a favourite 
economy in America. They are. of course, liable to catch fire, but, 
being recognised as temporary structures, they are supposed to be care- 
fully watched, and it b argued that a properly -designed timber trestle 
is at any rate better than weak masonry or steel spans. They are 
not only used as substitutes for high embankments in first construc- 
tion, hut as dry viaducts to be replaced by permanent bridging when 
the prosperity of the railway is such as to Justify expenditure on im- 
proveraente. The timber troughs and timber bridges which carry the 
Three Horse Shoes and Henwick (G.E.K.) light-goods line across the 
dykes and engine-drains of the fens are described in Chapter XV., 
but it is doubtful whether such a form of constmction would be 
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permitted on k light railway carrying passengers, Tliere is, how< 
no reaaoii why old wrouglit-iron girders from llie main line should not 
be Uacd, if they are etruog enough to bear lighter loade at slower 
s|ieeds. 

Fencing is not unnnl on Continental light railways except in popu- 
loted places. In France the Prefect of tlie Department may. under 
the law of 1880, exempt light railways from the obligation (rigidly 
imposed on the main lines) of providing continuous fencing and level- 
crossing gates. Fencing, therefore, Is schlom provided in country 
districts, altliough it may be required in passing through inhabited 
phHs, around station yards and some distance out on each side, to 
Hank levd'crossing gates along the line in each direction, or to protect 
the tralfic of a public road. Even in such cases the narrowgange 
lines appear to be privileged ('.(!-, the station in the streets of Salle- 
nelles on the 2 ft. 6 in. railway from Caen to Dives and Lnc-aur-Mer), 
"Tlie Belgian State Railway," says Mr P. W, Meik,* "has determined 
to abolish fencing on all light railways, except where there are special 
circumstances," In Italy, as we have seen, the lines running on the 
side of the pubhc roads are not fenced. This is true also of llie 
Wisbech and Cpwell line in Cambridgeshire, running along the side 
of a public road, and, had the Three Horse-Shoes and fienwick line 
been constructed under the Light Railways Act, fencing would not 
probably have been required in the open fen coimlry. 

It will, in England, be difficult to dispense with fencing where the 
light railway iotersecta hedges anJ other boundaries ivhicU divide one 
field or property from another, but, wherever reasonable eouse for 
doing without it can be shown, the Commissioners will not, we may 
bo sure, insist upon the provision of so exjiensive an item. An 
American " cattle-trap " — i.e., a grated pit over which the mils ara 
laid on baulks of timber — would, of course, complete the physical 
boundary where a railway mode a gap in a hedge, but such an awful 
device would never be dreamed of in England, 

Elsewhere such cattle-traps ara sometimes used at level-crossings, 
being built across the railway, on each side of the public road, from 
fence to fence. Cattle and sheep are thus prevented from straying off 
the road on to the railway, and a gatekee[>er need not be placed in 
eharge of the level-crossing, in which case the cost of erecting gates 
and building a house, aa well as the pay of a gatekeeper, are saved.' 

On Continental railways the gate is frequently, kept by a platA- 
layer's wife on small wages, the gate-house being given to them as 
quarters, so that it is not merely an extra expense connected witli the 
provision of a level-crossing. Our own standard railways are generally 
forced to carry public roads over or under the lines, not to cross them 
on the level But with light railways we shall have to get more 
accustomed to iovelcroesings, and to look after ourselves in crossing 
them. Continental exi>erieuce is that very few persons are run over, 

Bailtnajl Coitgntt BuUtHn, U96, 
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man at unguarJed level-croasings. Indeed, wo find that, in 1893, on 
Belgian State railways there were twenty-one accidents (nine fatal) on 
wtUdied level'crosaings, and only ten (seven fatal) on unwatclied croas' 
inga ; the evidence of the Western of France ia that there are not 
appreciably more accidents on the former than on the latter;* 
while others report that they liava luid none. The late Lord Dram- 
well, who had a very proper contempt for grandmotherly legislation of 
all kinds, may very well he quoted at this point : t — " But, besides this, 
I look upon all those rules, regulations, and provisions {«.•)., watchmen 
at level-crossings), which are made to take care of people when they 
should take cara of themselves, aa positively raiachievous." 

Stations and Signale. — As li^ht railways will, we may assume, 
consist entirely of single lines, and the stations, therefore, will have 
to he designed and worked under such very different conditions from 
those whicli exist on double- line standard railways, a note written by 
the autlior— and issued by the Public Works Department of India, 
Bailway Branch, as Technical Section PuOlieation, No, 54 — ia here 
placed before the reader : — 

'Note on the Design of Station Yabbs on Single Lines 

IN India. 

" By W. H. Cole, Deputi/ Manntjer, Kaxtem Jlengal Stnle Uailway. 

" I was asked to make a digest rather than a translation of M. 
Flamache's paper,J and to add my views on adapting his ideas to our ' 
own circumstaDces in a technical paper for discussion at the next 
Conference, 

" I found that M. Flamache's paper waa too concise for ahridg- 
roent, and that station plans for double lines could not be adapted to 
single line requirements by simply pinching the two main lines into 
one. It waa scarcely to be expected that we could move so easily 
from the simpler conditions of douhle-line working to the solution of 
the far more difficult and comphcated single-line problem. 

" We must work out the design of single-hne stations from the 
beginning, and independently ; but in doing this we should be guided- 
by the same principles as M. Flamaclie. Our object should be to 
avoid ocenpation of the m ain lines a3mu_ch as possiblsj ond to provide 
refuge sidings for slow trains to allow a fast train to pass or (o 
single lines) trom them. 

" We must olao moke the beat arrangements we can for attaching I 
and detaching vehicles, and — at junctions or tratfic-changing stationa' 1 
— for sorting and marshalling goods and mixed trains. | 

" Having premised so much, I wish to add that Mr P. D, Barclay i 
(Traffic Superintendent, Eastern Bengal State Railway) has not only, j 

* Ueik on " Itelaiation of Normal Kequirementi," — IiUtrMiiomil Sitilu)aff I 
Ca«grtiit BalUtin, 18U5. 

■ t Stubley ti. L N.W. By. To. (i.fl. 1, Ex. 18). 
; SulL de la Comm. Int. du aitg. da Ck. de Fir, Nov. 18S1. 
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revised the tmnslRtion of M. Flamache'a paper, but criticised my plat 
one by one. I am also indebted U> Mr A, R. Jacobson (Assistant 
Traffic Superintendent, Eastern Bengal State Railway) for hia opinions 
and suggestions. In coses of this eorl, it seems to me, satisfactory 
results can only be obtained by friendly discussion betweeo the 
Traffic and Engineericg Officers interested in the question. 

" The simplest arrangement for crossing trains is shown in fig. A,* 
and involves the use of only one set of points and crossings. An up- 
train, making way for auutlier, vould run direct into siding a, but 
would have to back out on to the main line before resuming its 
journey; a down-train would back into the siding, and stand there 
ready to make a direct exit after the other train had cleared the 
block. 

" The next development might take the form either of two turnouts, 
a and b, facing each other, as shown in fig. B, or of a loop. Adopting 
the former, we may place the platform and home signals opposite the 
points. Next, we may recognise the desirability of shifting the plat- 
form to one side or the other, e or d, and of filling in tbe intermediate 
dotted line e. Ultimately, we arrive at the plan shown in fig. C, 
with a 'scissors' arrangement of crossovers, whicti occupies less space. 

" In introducing this plan to my notice, Mr Kaynar Wilson (of the 
Lancashire and Yorkshire Railway, and the author of the excellent 
series of popers on signalling now being published in The liaiircay 
Etiriiiufr) wrote : — 

" ' I liavo some difficulty in speaking of the system of signalling 
adopted in India, as the conditions— as you remark — are so very 
dilTerent: and. having been trained to having a Board of Trade to 
deal with, my ideas of economical signalling have been somewhat 
stunted. Has it ever occurred to you or your colleagues to put in 
passing loops thus 1 ' And then he sketched the plan shown in fig. C. 

*' The shunting necks from a to i and from eUt d must be capable 
of stabling our longest trains. A down-train has to pa^a an up-train 
here ; tbe down-train arrives first, stops at the platform, does its work, 
proceeds over crossbg e e \o e <l, and backs into a b; it is now in a 
position — on the arrival of the up-train— to make a direct start from 
b through the crossover bf. If the up-train arrives flrat, after doing 
its work at the platform, it has merely to back over the crossover e e 
into tbe siding e d, and is then ready for direct exit after the down- 
train has posscd- 

" Eliminating tbe starting and shunting signals, wc may bring out 
main signals right up to the fouling points, as shown in fig. I>, or tbe 
distance between e and / being not more than about 300 feet, a two- 
armed central main signal may be substituted for two separate maste. 

"The simpler plan indicated in fig. R has, so Mr Wolley-Dod 

informs me, been used occasionally in India and largely in America, 

but 1 have not had the advanlago of seeing this type myself. ' An 

objection to it is,' he says, ' that two trains arriving about the same 

* Tbe figares rererred to in this Dote are tbos* bIiOwd in Plate IL 
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time actually cross one another's paths, but for all intents and pur- 
poses they do so with a loop, if either overruns the loop, and the mere 
fact of knowing that they do so, without overrunning anything except 
the signal, would tend to make drivers more careful The main line 
points are outside the fouliog point between an up-main line train and 
a down-shunting train ; and this gives opportunity for putting the stop 
signal at the points, and using a simple form of interlocking.' 

"The arrangement is, no doubt, 'very compact and convenient,' but 
for crossing purposes only, I think, and not for possible expansion, 

" If we reject the type aliown in figs. B, C, and D, we may adopt 
the other alternative, a loop ; and we have then to decide whether we 
will place our loop on the booking-office side, as indicated in fig. E, 
or on the opposite side, as indicalcd in fig. F. 

" Of these two, the latter will generally be preferred, because it 
oHere a better view of the straight through line in both directions, and 
affords room for unlimited expansion,* while the addition of a loop to 
plan E involves either the setting-back of the platform, as in fig. G, 
or some such awkward arrangement as that indicated in fig. H. The 
further development of F will take the form of either I or J, of which 
plans J is the better ; and the next extension will take the form of 
another loop, as shown in fig. K. In Technical Section publication 
No. 32 1 set forth the advantages of the station plan inJicated here 
in fig. L. All trains enter on the left-hand Toad, and slow trains to 
be cra3sed by fast ones are backed into d<3ad sidings, clear of the 
through running lines, so that the chances of collision are reduced to 
a minimum ; trains received into the station or running through have 
to face only one set of points, which they pass on the straight line, 
and the signalling required is of the simplest description. This type 
does not, however, seem to commend itself to traffic men. Tliey 
acknowledge that it is an excellent 'crossing' station, since no less 
than five trains can be dealt with at one time, — viz , one up- and one 
down-train in the sidings, one up- and one down-train on the loop 
lines, and either an up- or a down-train on the main line, — and the 
standing trains are all in position for proceeding on their journey. 
But they dislike back-shunting our long goods trains, and object to 
the time lost in the operation ; they prefer the direct entry aflbrded 
by more loop lines; they object to being forced to follow the left^ 
hand road always; and they would rather adhere to the present 
practice of doing all their work on one platform. It may be observed 
(as in my previous paper) that, if a train has to wait at a station to 
allow another to pass or cross it, the time may just as well be occupied 
in shunting into a siding as in standing on a loop ; that, on doubla 
lines, trains are invariably shunted when another train has to pass 
them; that a dead siding, while affording the same accommodation as 
a loop line, is more economical, since it requires only one sot of points, 
and an inferior class of material can generally be used (it can also be 

* IC is. however, a, alight HdTantage to have the Straight Hne, on which fast 
tr&inB may run thioajjh, away from tbe pUtlbrm. 
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provided with trap points to prevent tlio posfribility of a train leaving 
it wlien it ehould not do so, whereas trap poinU ai« objectionable in 
loops tiiTough which trains occasionally run at speed) ; and that the 
arrangement with eeveral loops, if properly signalled, entails the pto- 
vieioii of ten or even twelve eignalB instead of four, and of much more 
costly and complicated interlocking. 

"To return to the development of plans A, F, J, K — the next 
question to consider is the positiou of the goods shed, platform, and 
sidingB. Shall these be placed o|>posit«, or on tho snme side as, tha 
booking otticeT The choice lies between the arrangement indicated In 
figs. M and X and that shown in fi;;. 0. 

'' I find one tniHic oflicer preferring plan M to plan O, because, ho 
says, it is more concentrated in arrangement, and tlie nearer the gooda 
shed ia to the booking office, tho betler supervision over both can be 
exercised by the station master. Another traffic officer considers that, 
if the dead siding shown in dotted line in fig, il and in full line in 
tig. N be added, the goods shed and platform should bo built on that 
Biding, as indicated in 6g. N ; he is of opinion that the goods plat- 
form and shed should never be directly opposite tho booking office, 
and he would adopt the plan which I have sketched in fig. 0. 

" 1 must say that the concentration is more apparent than real in 
fig. M, and that, while the distance between the goods shed and the 
hooking office is no greater in fig. than in fig. N, the station- 
roaster can supervise the whole much more easily, because both 
hooking oHice and goods shed are on the same side. 

" I think, therefore, that the balance of advantage favours the plan 
which I have proposerl in fig. ; but I would like to develop and 
improve it in accordance with fig. P. Speaking generally, our pas- 
senger and goods business in India lie maiidy on the samo side of the 
railway, and the further advantages claimed for plan L apply equally 
to plan P. 

" The next difficulty to diacoss is that of junction stations. As thfl 
manager of one of our Indian railways reminds me, the real problem 
at junctions is to deal with mixed trains. 

" The nucleus of my idea of such a station is indicated in fig. Q. 
The main line is double to stations not more than 3 or 4 miles 
away on each side, in order to clear the junction ; down-trains for the 
branch, or continuing their run on the down main lino, and up branch 
trains proceeding on the up main line, may be dealt with directly ; 
up>tnuus from the main line running down on tho branch may nae 
the reversing line, which will also bo utilised when engines have to bt 
changed or reversed, or if a branch train can more conveniently be 
received on the branch side of the island platform. 

" .My proposal, in this type of junction station, to double the main 
lines over abort station- to-station distances on each side is in accord- 
ance with a suggestion made in Tedmiral Section PuUietxIicm, No. 32, 
which I here venture to quote for tho consideration of thoso who 
liave not that paper at hand : — 
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" ' TUe stations adjoining, and next but one to, a junction or traffic- 
cliangiiig station are those wliicli get most blocked under heavy traffic 
on a single line. Tho trains tend to crowd one aiiotber as they 
approach the end of the run. Conaiilerable relief would often hn 
afforded if the first ttvo Rtation-distanccs in each direction were only 
halt the average station-distance, and, fnrlher, if the line were doubled 
as far as the hrst station in each direction.' 

"Tho diagram in fig. K, where d = average distance between i 
stations, illustrates precisely what is meant. J 

"The possible development of such a junction-station type as that I 
indicated in fig. Q ia eiiggeatod in tig. S. 

"The object of this design ia to offer tho utmost facilities for 
rorting and marshalling vehii^les, turning and changing engines, and 
receiving and despatching trains from and to any of the main or branch 
lines, and to avoid occupation of tlm main lines as much as poesihle. 

" Mixed truint', which have to bo made up or split up in connection 
with the division of traffic l>otwcen tho main and branch lines, can he 
dealt with on tho marshalling aidLngs o o o o, which— by means of the 
ahunting lines p p, </ q — can be worked from either end, and are 
practically separate from the rest of the yard. 

" A few glaring instances in this country warn us not to cramp and 
confine our station by placing it in the fork between the main and 
branch lines. It should occupy both sides of the common trunk lines 
in front of the junction, with an island platform between tho down 
main and branch platform lines. 

" Wagons to be attached to an up main-line train can be arranged, 
a new engine can be placed, or a slow train sliunted back clear of the 
main line on the tip sidings d and //; and the shunting line h — 
although not absolutely necessary — woiUd be very convenient ; similar 
remarks apply to the corresponding sidings e, j g, and i, on the down 
main line. 

" A train proceeding down the branch may ho started from either 
•m m, the branch platform line, or b />, the down main platform line — 
in other words, from either side of the island platform— according to 
circumstances; for esample. a train already made up, and diverging 
from the down main to the branch lino, would generally proceed 
directly from the down main aide of the island platform ; while a 
train moving on to the branch from the up main line would utilise the 
reversing linejj, shift the rear brake-van, and turn the engine, before 
making a start from tiia branch platform line m m. The reception of 
trains frois. the branch, and their despatch either up or down on the 
main lines, would bo dealt with in a eimilar manner, 

"W. H. C. 

"Calcutta, 21st Sept. 1695." 

In so far as the Bo.itd of Trade can be moved to relax their require^ 

Mnts in regard to signalling and interlocking in favour of light • 

' infilways, a very important economy con bo effected in construction i 
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and working, and the consideration of thia question is immediately 
oonnected with the arrangement of gingle-linc station yards. Before 
we discuss the eimpliti cations and economies to be souglit for in 
signalling and interlocking light-railway stations, it will be useful to 
di;scrihe as briefly as possible the functions of signals and tlie require- 
ments of the Board of Trade on standard railnays : — 

" Fixed signala* consist of home, distant, starting, and siding 
signals. 

" The home signal may be placed at a station (Sg. 3, I., H. 8., 
page 209), junction (tig. 3, II., Nos, 4, 6, 8, 10), siding, or signal-box, 
and is an absolute slop ngnal. It should be placed at a euDicient 
distance from the fouling point to allow some margin for accidentally 
drawing a little beyond the signaL No train must pa^ a home signal 
at danger, or foul the points or crossings which it protects, except as 
prescribed in the regulations— e.y„ while shunting from one line to 
tliq other, or into or out of sidings ; or where (at [ilaces other than 
junctions) starting signals are not provided, and it is necessary to 
bring the train under the protection of the home signal. 

" The distant signal (as in fig. 3, 1., D. S.) is fixed nt a sutlicient 
distance (say 1000 yards, or on a rising gradient 800 yards) from the 
home signal, and is not merely a re^ieater of the Aoine signal, for when 
a driver sees the distant lowered, he knows that both the home and 
the Parting niijnal^ have been lowered. When, however, the distant 
signal is at danger, the driver must be ready to pull up at it, if neces- 
sary ; but, it the road be clear, he may proceed cautiously (so that he 
may stop short of any obstruction) and bring his train to a stand ae 
near the home signal as the circumstances of the case will allow. 
The distant signal should be distinguished by a fish-tail notch cut out 
of the end of the arm. 

" Starting signals (at stations placed generally at the end of the 
platform) and advanced starting signals control the departure of trains 
into the section ahead, and must not be passed, when at danger, except 
whore it is necessary to shunt over points and crossings or cross*over 
roads close by, when the signalman may allow the shunting to bo carried 
out under hia direction. The starting signal (fig. 3, 1., 8. S.) should 
not be lowered to allow a train to enter the next section until "line 
clear " has been received from the station in advance. But, where an 
advanced starting signal is provided, and the lino is clear, the signal- 
man may, if nece-ssary, after bringing the train to a stand, lower the 
starting signal to allow sncli train to proceed to the advanced starting 
signal, and no further. The advanced starting signal thus marks the 
limit up to which a train may be drawn forwanl beyond the starting 
signal, in order to leave tlie platform line clear, or for shunting 
purposes, or other station duties. The advauced starting signal is 
generally placed (as in tig. 3, I.) 300 to 350 yards in advance of the 



* XoUi on rcrnviniit- ll'iy Mattrinl. riaUlajfiny, and Pointi and Cro 
by W. U. Cola, i>p. 124 U I9i {\L k V. H. Sjxni). 
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cabin, so that a train of maximuin length may clear the section in rear 
without entering the BeL-tion ahead, and it should be clearly visible 
to the driver from the platform starting signal, aa well as to the 
signalman in the cabin. 

"Exit from a siding is controlled by a ground disc (fig. 3, I., G. C) 
or dwarf semaphore aiding signal. Mo train must leave the elding 
nntil such signal has been taken off'. 

" All signals should be on sep&rate posts or on brackets. Where 
there is more than one arm on one side of a post, the first or top ann 
applies to the line on the left, the second arm to the line next in order 
from the left, and so on ; but, if the main or important line be not the 
one on the left, the signals must be on separate posts or brockets, 

"A distant signal must not back-lap a home or starting signal of a 
station in rear of it. If on the same jiost aa a home or starting signal, 
its arm must be placed below, and be slotted with or controlled by 
the tipper signal, so that it cannot possibly be pulled off when the 
latter is at danger. It is a general rule that lamps should be at least 
7 ft. apart, so the distant should be 7 ft. below the home or starting 
signal. At a junction, all distant eignals must be controlled hy Qxe 
respective home and starting signal. 

" Every signal arm must be weighted, so as to fty to danger if the 
connection between arm and lever should break at any point. 

"The front signal hghls are red for 'danger,' and green for 'all 
light ' ; the back light (visible only when the signal is at danger) 
white. This la not obligatory on existing lines, or on new lines run 
over by companies using a different system of lights. For the sake of 
distinction, the danger lights of buy starting and other minor signals 
are often purple instead of red. 

"Signals are usually worked by wires, the 'slack' of which is 
better regulated by hand adjusters in the signal-cabin than by self- 
acting BO called compensators. 

"Having thus briefly described the functions of fixed signals, theii 
' approximate positions, and the requirements of the Board of Trade in 
regard to them, points and crossings in connection mth them must 
be considered. 

" Points must bo worked or bolted by rods, the effect of varying 
temperature on rods of 100 ft. and upwards in length being corrected 
by self-acting compensators. 

" Facing points should be avoided as far aa possible. They must 
not be worked from a greater distance than 180 yards, and should be 

flaoed as near as practicable to tho levers by which they are actuated, 
a the case of trailing points on the main hne, or safety points of 
sidings, the limit of distance from the levers is 300 yards. Tliis is 
the English practice, but on the Continent tliese limits are consider- 
ably exceeded, and with perfect safety. 

"To secure facing points in their proper position they must be 
bolted by a locking plunger pasaing through the stretcher-bar ; and, 
to prevent llie signal from wididrawing the bolt while a train is pas»- 
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tug over tlie points, the plunger mast bo fitted with a locking-bar to 
anit the longest wheel-lxisB of tho rolling-stock. Tlie plunger and 
locking-bar may be worked either by a separate lever or by the lever 
which alao works the points. 

' "The lirat step towards the interlocking of points and signals ia tho 
concentration of the levers in one frame, 

"The point and signal levers must be so interlocked — that a signal 
cannot be lowered for a train until the points have been properly set 
and locked; that any two signals which might lead to a collision 
cannot be exhibited at the same time ; and thitt, after signals have 
been lowered for a train to pa^, no points conjiected with, or leading 
to, the line on which the train is running can be moved. Home or 
atartiitg signals, next in advance of trailing points, when lowered, 
must lock the points in either position, unless this locking will unduly 
interfere with the trafhc. 

" Points also, if possible, are to be so interlocked as to avoid the 
risk of a collision hy over- running. 

" A dutant giffnal mwt not be capable of being Imeered vnlesa the 
home and gturting sigriais in advance of it have been lotnered,* 

"Detectors must also be fitted, in order to ensure that the pointa 
are properly set before the signals are lowered, and to discover any 
failure in the connections between the levers and the pohits. Other- 
wise, if the rods were buckled or broken, a lever might be pulled over 
without any corresponding movement of the points. 

" From the foregoing remarks — in which are included the present 
requirements of the Board of Trade — it will be seen that there are few 
absolute rules for the precedence of levers, etc. The interlocking is 
generally arranged to suit the requirements of the junction or station 
to which it is applied. 

" Whenever it is possible, the interlocking of the point levers 
{independently of the signals) should be so arranged that the various 
switches may be set to fonn a trap or protection, when trains are 
backing or otherwise. The case of an ordinary double junction may 
be taken as an example (fig. 3, II., page 209). 

" If a tram from A on the main line is to proceed on the branch 
towards C over facing points 2, it is necessary, before making the road 
from main to branch, to turn over points 1, so that, if a train on the 
other line B B were backed over points 1, it would not foul the train 
from A when the latter was crossing the main line B B. The order 
of working would, therefore, be 1, 2, 3, 4, 5. The levers having berai 
put back in reverse order, a train running over facing points 2 on the 
mainline A A would require levers 3,, 6, 7 to be pulled over in succeanon. 

" For a trmn rumiing on the main hue B B over trailing points I 
the order would be 3, 10, 1 1, so that a train coming from the oppofiite 
direction on the other main line co^^ld not cross il.t If, however, a 

* In interlocking tbia moaoa tbat tha distant aignol muat Also be put back to 
danger before the home and atartlng signals. 

+ A passenger train going from A on the main Una to Q on the branch may b« 
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train from D on the branch were entering the main line over points 1, 
it would be impossible to trap another train from the main lino B B 
mnniDg in the a&me direction and over the same points. Keverthe- 
lees, aiL accident could only take place through disobedience of 
fiignals ; for, when the road is made from branch to main line, signal 
10 (and, therefore, 1 1 also) is locked at danger. 

"Again, where (aa in fig. 3, III., page 209) we have a aiding or 
slip road in a cross-over road, the cross-over points a should precede 
the siding points b, wiiich in turn would precede the signal e. 

"It is now required that the starting qh well as the home or atop 
signal shall precede the distant, so that, ehould a driver approach a 
atation or junction where the distant signal is down, he wilt know 
that not only is the atation clear but the section in advance also. 

" If the distant, however, be at danger, and the home signal only 
is lowered aa deacribed below, the driver will know that the station 
is clear but the section in advance is blocked, and that he must stop 
At the station until the starting signal is lowered. The rule is that, 
GO long as the atarling signal is at danger, the home and distant 
signals must be kept at danger, except on the near approach of a train 
which has to stop at the atation, when, after the speed of the train 
has been reduced so as to admit of its entering slowly and being 
pulled up at the platform, the home signal may he taken off to admit 
the train, but the starting »gual must be kept at danger until the 
6«otion in advance is clear ; in the case of a train not booked to stop, 
the home signal must not be lowered to admit the train until the train 
has been brought to a stand. 

" Should the distant and home stand at danger, the driver will know 
that he must reduce bis speed to enable him to stop at the latter. 

"In all cases the lowering of the distant signal must hacklock the 
home or starting signal levers, so that they cannot be put back until the 
distant signal has first been put to danger. 

"In sections where the distance is so short that a distant signal 
is not required, the home or starting signal should be controlled from 
the stjition in advance. This is generally done on the signal itself, 
sithough there are coses, but very few, where, in mechanical bolU 
lockiug, the lever is governed or controlled. 

"The general requirements of a good interlocking apjiaratiiB are — 

" (1) Thai there shall he veiy close locking, i.e., the locking shall 
set as soon as the lever is moved, and the unlocking shall not be 
effected until the stroke has been completed ; 

" (2) That the locking shall he compactly arranged ; 

" (3) That the locking shall not occupy such space in front of the 
levers as will prevent tlio signalman from having the best possible 
view of the railway, nor such space at the back aa will not allow him 
to stand well uj) to the levers ; 

■topjicd uid made to wait for s goods trafii runuiiig on lb* other main line B B 
onr jwinU I, aa the fartntr oan be trapped and a coUuuon averted if ths drivar 
DTcr-niui sigiiKli, while the latt»r cannot. 
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"(4) That the locking shall not bo arranged vertically, which 
practically proveots a large cabia from being pkoed across the lines 
(the most favourable position) i 

" (5) That, for choice, the locking be arranged in horizontal tiers 
beneath the floor of the cabin ; 

" (6) That the locking may be easily got at for cleaning, lubricat- 
ing, alterations, or repairs, and, so far as [Kissible, without occupation ; 

" (7) That there shuU be as tew wearing parts as possible — the less 
friction, the less the effort to work the levers, and the less wear and 
tear of the parts ; 

" (8) That the parts shall be, as far as possible, interchangeable ; 

" (9) That ordinary repairs, alterations, or additions may be made 
without the aid of an expert ; 

'' (10) That, although sufficiently sensitive, the apparatus shall not 
be delicate, or require too much attention ; 

"(11) That its effective working shall not be affected by variation 
of temperature ; 

"(12) That the apparatus shall be capable of extension, if required; 

" (13) That the apparatus shall not only be effective in working, 
but strong, durable, and as simple as possible in construction. 

" Of course the engineer in India would be glad to have an 
apparatus that he could turn out of his own shops, but the economy 
of that in the long run may be doubted." 

On a light railway worked on the "one engine in steam or two 
coupled " system — which the French more concisely and expres- 
aively call "la navette," it is obvious that no signals are necessary; 
nor are they required at mere stopping-places; nor at intermediate 
Hidings controlled by staff or tablet ; but they will have to be pro- 
vided at all stations where trains cross or pass each other. 

In India, as in South America and elsewhere, it has been a common 
practice to erect a tall mast in the middle of the platform, with one 
arm to admit an up train on either line of the loop, and another arm 
to admit a doten train on either line of the loop, without any inter- 
locking whatever. The loops are very long, because full wagon-loads 
and full train-loads are an essential condition of economical working 
on most Indian lines, while time is less important. Distant signals 
are placed at a considerable distance beyond the facing points, and 
may be lowered quite independently of the main signal, the custom 
being to lower it le/ofe the main signal nrm is lowered. When 
the distant signal ia at danger the driver must stop with the tail of 
the train protected by the distant signal, and must not proceed until 
the main signal is lowered, when he may enter the points, pass the 
main signal opposite the middle of the station, and pull up at the 
platform in the most convenient position for his train. The poinlfl 
are bolted and padlocked, the keys being held by the head points- 
man. The stationmoster ia responsible tor the facing points being 
properly set and bolted to admit an incoming train, but the chain of 
'bility consists of moral, not of mechanical, links. The scheme 
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may seem to be n very loose one, but it has worked well enough 
imtler the strain of oonBiderable traHic on our iQdi&n single linesi 
Gradually, however, with the growth of business, Indian railways are 
being forced to revise this crude ayatem of signalltiig, and to introduce 
interlocking. The main signals are placed at the facing points, with a 
separate aim for each road, if a train may be admitted on either ; and 
the main eignol is recognised as an absolute stop signal. Distant signals 
do not precede the main signal, but actually indicate to the driver the 
position of the arm on the latter. The last step, which really may be 
deferred without much inconvenience, is to provide starting signaki 

On the North-Western Kailwny of India— of which the Vfrit«r Was 
recently deputy manager — the ordinary crossing stations are gradu- 
ally being fitted with List and Morse's patent signals. The practice 
is to receive the train either on the main line or on the loop line, as 
may be convenient, and not necessarily on the left-hand road of the 
loop. This custom is eo universal in India that the traffic oHicers will 
not listen to any proposal to introduce the Knglish rule. Accordingly, 
a home signal is erected at the facing points at each end with two 
arms, one admitting to the main line and the other to the loop eidbg. 
The points are locked by keys entrusted by the stntionmaster to the 
pointsman. There are two keys for each end of the station, one for 
the main line, and one for the loop. When the points have been 
locked by one of these keys, the pointsmon moves a lever which trees 
the proper signal and locks the key in. The signal can then be 
lowered from the platform by the station master, and the lowering of 
the signal locks up the lever at the paints, so that the points cannot 
be again unlocked until the signal lias been put to danger by the 
station master. This places the admission of trains entirely under the 
control of the stationmaater. The lock on the pointo is between the 
rails, so that the key can neither be placed in it nor taken out of it 
while a train is passing. The distant signal has only one arm, which 
can be lowered by means of a lever at the points when either of the 
main signal omia has been lowered, but not before. When the main 
rignal arm is again raised to danger, the distant signal arm is auto- 
ruaticully thrown up to danger also. 

At the writer's request, Mr A. Morse (Executive Engineer, North 
Western Railway) furnished a note and plan (Plate III.) for adapting 
this system to a station yard such as that shown in Plate II., fig. P., 
with the addition of starting signals, and in accordance with the 
writer's proposal to admit trains on the left road only, as in England. 
Mr Moree's note is as follows : — 

List and Morse Signals. 
"The arrangempnt shown in the accompanying drawing works as 
follows ;— 

"One of the levers tn the two-lever frame on the platform, when 
pulled, works the up home signal, and, wheu pushed, works the down 
'flt«rtei. Theothetl«veteimilatly works the down home and up staTtw, 
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" The signals are interlocked with the points by List and MoTsa'i 
paleot gear on the home-eignal post and locks between the points. 

" There is one key for each end of the atation, and the key will lock 
the points only for the straight road for a train entering the station. 

" When the Gtationmastor wishes to receive a train, he sends out a 
pointsman with the key, and the pointsman seta and lociks the points 
for the straight road. The locking of the points relea^a the setting 
lever in the three-lever frame at the points, which is then pulled, 
locking the key in the lock, and releasing the home signal. The 
stationmaster then lowers the signal by means of the lever on the 
platform, and the lowering of the signal locks up the setting lever and 
the key in the paints, so that the pointsman cannot shift them. If 
the signal is thrown up while a train is on the points they cannot be 
shifted, as the key is in the lock between the railx, 

" The starter is worked by a return double wire from the gear on 
the home-signal post. 

" It cannot be pulled until the paints are correctly set and bolted, 
by the plunger of the T-crank gear on the home-signal post. 

"The distant signal is worked by a lever at the points; it can only 
be lowered after the home signal has been lowered, and, if not put to 
danger before the home signal, it is automatically thrown to danger 
by the detacher when the home signal is put on. 

"If desired, it can be arranged for the distant signal to work from 
the platform frame instead of from the points. 

" Messrs Saxby and Farmer are the sole licensees and manu- 
facturers of the List and Morse signals. Information as to prices can 
be obtained &om them. 

"A. MoBSE, 
" Uxectitiee Enijineer, Laliore Dintricf. 

" I2th November 1897." 
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Taking fig. L. (in Plate II,) as a type-plan for a crossing station 
on single line, the writer — with the courteous assistance of Messrs 
Mackenzie and Holland — made two alternative proposals, shown in 
Plate IV., for signalling and interlocking euch stations. These, lite 
Messrs List and Morse's plan, may be regarded aa maximum require 
meats on any light railway. 

Plan A was proposed for a loop not more than 1080 ft, long, and, 
therefore, within the limits of faoing-point working from the oential -^ 
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cabm. Eacli train must enter the loop on the left line, and this con' 
(lition Bimplifies the signalling very much indeed. Starting signals 
are not provided. The frame at the centre of the station contains ten 
working levers, as follows : — 

Tablb of Logkino, Plan A, Plate IV. 
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Plan B is a very simple armngement, requiring only a four-lever 
frame at the centre of the station for working the signals, and a two- 
lever frame on each side for working the points. Interlocking be- 
tween the central mgnal frame and the points frames on either side is 
eSected by means of two aiding keys, so that no rigid and expensive 
cnnnection between the frames by rodding is required. The ground 
frames a cind b might be placed actually at the points or at any 
distance from them, not exceeding 180 yds. or 540 ft., towards the 
station, so as to save time in taking the safety keys to and fro. The 
plan shows them placed for a loop 2080 ft. long. The trains are 
admitted on the left-hand road. No starting signals are provided. 
One aiding key cannot be taken out of the central frame c to unlock 
frame a until home signal No. 2 has boon put to danger, nor can the 
Mgnsl he again lowered until the points have been reset for the left 
road of the loop, when the key can be taken out of frame a and used 
to unlock frame e. The other siding key protects the working of 
frame b and the points and signals at the other end of the yard in a 
rimilar way. 

The cost for signalling without «dings was estimated at about £220 
(fittings delivered (,o.b. London or Liverpool), and with sidings at 
.£280. 
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Tablh op Locking fob Cabin, Plan B, Platb IV. 
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In bolli plana the facing-point locks and lifting bars are worked on 
the same levers as the points with special escapement cranks. Slip 
points have ground discs or else ecotoh blocks. The approach for 
trains entering the loop is shown as a straight road over the facing 
points. This makes the entrance easy, but ia only of particular 
importance -where trains run through stations at speed. 

Nothing more expensive than this should bo reqiured of any light 
raUway. In Plan B, rodding — a costly item on standard railways 
— ^is reduced to a minimum, and the locking is of the simplest descrip- 
tion. But what we really have to settle, in any given case, is the 
very leant that ought to be provided in the way of signals, etc., on a 
light railway. 

At a crossing station we may reasonably be called upon to erect 
a central main signal with two arms, and thus save wire, and to bolt 
or clamp and padlock our points; if the loop be a long one, it may 
be necessary to place a home signal at each of the facing points, and 
to work it from the station platform. Preferably, trains should 
always be admitted on the left-hand road ; in that case a one-arm 
home signal ia all that is required at each of the facing points, and 
a very simple arrangement will render it impossible to lower the 
signal unless the points are 9et for the left-hand road. If trains are to 
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be admitted on either line, the signal must have two arms, bnt, in 
this case also, it will not be difficult to make it impossible to lower 
the signal arm until the points are set in the position to which it 
applies, and, in lowering that arm, the signal rod may be made to 
stab the point rod and hold it in position. Distant signals need only 
be provided where the home signal cannot ba clearly seen by the 
driver from a distance of, say, a quarter of a mile from the facing 
points, or where the approach is on a steep decline into the station. 
Starting signals are really not necessary. Wherever junction is made 
with a main line of railway, it will have, of course, to be signalled 
and interlocked in accordance with Board of Trade requirements for 
standard railways. 

Considerable saving can be effected if we are able to dispense with 
raised platforms at stations. If the station is in embankment, and 
the platform walla have to be carried to some depth to get below the 
made-up earth, thoj are costly. If raised platforms are provided at 
all, they should be of convenient and uniform height; and this is 
particularly important on a busy suburban line, where the stopples 
are short and passengers have to got in and out as quickly as 
possible. On light railways, however, if the carriages have and 
doors and steps, passengers will find little difficulty in entering or 
alighting, even when the ground is merely made up to rail-level. In 
any case, the principle laid down in No. 11 of the Board of Trade 
teqiurements, "that each line shall have its own platform," should, if 
possible, be adhered to. 

In accordance with the requirements of the Board of Trade, turn- 
tables of suHicient diameter to take the largest engine and tender in 
use, without their being uncoupled, must be erected at termini, junC' 
tions, and other places where engines have to be turned, except in 
cases of short lines not exceeding 15 miles in length, where the 
stations are not more than 3 miles apart, and all trains stop at all 
stations. The exceptions are hkely to cover the majority of light 
railways in England. Shorter turntables will suffice for tank engines. 
and triangles may be laid dqwn instead of turntables, if required. If 
engines which can ba driven from either end are used, as on the 
Belgian tight railways, it will not he necessary to tuni them. 

One or two water-tanks, measuring 8 ft. by 8 ft. by 4 ft., supported 
on a rail-truss at such a height as will afford sufficient head for the 
supply of water to the engine from a water column, will probably be 
all that need be provided at any station where the engine is obliged 
to water. From the reservoir or well, which is the source of supply, 
the wat«r may be lifted into the tank by means of a hand-pump. 

Station buUdings should be constructed on the moat modest scale. 
A small open shed to shelter passengers, a small office, and a goods 
lock-up may suffice at first. 

Mile-posts and gradii-i it-boards will cost very little, and should be 
provided. 

BoUing-Stock. — If the light railway is built to take the gMda 
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wagons off the main line with which it ia connected, there will be ft 
saving in rolling-stock. If a narrower gange is adopted, separate 
stock isj of coursB, absolutely necessary, with separate repairing shops, 
etc.; while if, with a view to obviating the difficulties and i 
venience o! transhipment as much as possible, narrow-gauge bodies , 
are transferred to standard-gauge frames, this not only means the pro- 
vision of additional stock of special design, but also the provision of I 
special plant for lifting and placing the body. The subject of Rolling- 
Stock is dealt with in greater detail in Chapter XIV. 

InstructionB for a Light Line.— The following instructione, laid ] 
down by the Government of India in Fab. 1898, for the preparatiou of j 
the project of the proposed Nowshera-Dargai 2 ft. gauge line, illus- I 
trate very well the principal points to be observed in keeping down 1 
the cost ijf a light railway : — 

" (i.) Estimates to be prepared for a line starting from the left bank 
of the Cabul river. 

An estimate for bridging that river is not required, 
(ii.) Land for a 2 ft. in. gauge is to he estimated for. 
I (iii.) AU culverts to be built of dry stone, or stoneware pipes oc 
[ trestle bridges with old-rail girders in 15 ft. bents. 

I (iv.) No fencing need be provided for. 

(v.) (a) Full ballast should be provided for. 

(b) Alternative estimates for permanontway to be prepared, 
providing (1) for new 25 lb. steel rails and steel sleepers, 
and (2) for old iron rails and wooden sleepers. 
(vi.) Stations and buildings to be sheds only, built of rail upright^ 
etc., and roofed with corrugated iron sheets. 
No platforms are required, 
(vii.) Locomotives of the Darjeeling •■ Himalayan Railway latest 
' B clB,f».'~Haul oD level, 840 touB. typOi as noted in the 

Jndina 1 in 100, 210 tons. margin, to bo provided 

Inohne 1 in 28, 50 tons, t 

Hound curve of 00 ft. radius. I*"'- 

Fuel, 39 lbs. coal per mile (nversge, 

U]> BiDd down). 
Water, 46 gBllona per mile. 
Wheels, i coupled, 2' fl" diametBr. 
Weight on drivers, 7 tons 10 owt., 
and oil lendera, 6 tons 10 (rvrts, 
frames without buffers, also of Darjeeling- Himalayan Railway type. 

"Two trains each way daily, taking a gross weight of 200 tona, 
should be estimated for." 

Estimate of Cost.— Figures have been given in previous chapters 
of the cost of light railways in various countries, and they need not 
be collected and repeated here. The estimates (the amounts of which 
are given in Chapter XV.) for projects brought forward under the new 
Act indicate that there is considerable room for reduction in the cost 
of light railways. Average figures are dangerous things, but, basing 
them on such meagre information as the writer could obtain, he 
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ventures to place the folio-wing before the reader aa an example c 
what might be : — 

Earth-works ^6980 

Bridges for public roads, 224 

Accommodation bridges, etc., .... 330 

Viaducts, etc., 352 

CulTerts, etc., 113 

Metalling of roads, 32 

Gates and houses at Icvel-crossingR, ... 40 

Permanent- way, ....... 1354 

Permanent-way for sidings, etc., .... 216 

Land and buildings, 874 

Stations, 242 

Retaining walls, parapets, etc., .... 3 

Contingencies, ....... 340 

Total cost per mile, X5000 

Earth-works and land and buildings are costly items in this list. 
We ought not to be contented until we are able to regard £4000 per | 
mile as tliii cost of light railways under average conditions. 

Working. — The maximttm speed of trains would seem to make 
the most effective difference between standard and light railways. It 
certainly opens the way, us we reduce the speed, for securing the 
utmost economy in construction and working. ' 

In France, as we liave seen, the regulation of the speed on light 
linee lies within the powers of the Prefect. The Western of 
France,* German lines, Swedish State railways, Danish State light 
lulways, and the Milan Northeru of Italy average a working speed 
of from 22 to 25 miles an hour. On the last-named, it ia reported 
that occasionally they work up to 40 miles an hour. Some secondaiy 
linee in France work at 30 and 35 miles an hour. All these railways 
are satisHed that their ordinary working speed cannot be described tm 
dangerous, although the Danish, German, and Itahan lines referred to 
are not fenced, and the French lines are unfenced in the country. 
On Belgian light railways the maximum speed appears to be 18j 
miles an hour in the country and 6 in towns and villages. 

In England 8 miles an hour is the maximum speed permitted 
on tramways, and 4 miles an hour over facing points, etc. On 
the Wisbech and Upwell line the gradienta are very easy, hut, willi 
the view of keeping within the maximum speed permissible, the 
Westinghouso brake is made to act automatically when the speed 
exceeds 10 miles an hour. Keference is made to this brake in 
Chapter XV. The maximum speed prescribed for light railways in 
Uie R«gulation of Railways Act, I8G^, was 25 miles an hour, and it 
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is unlikely that the Light Railways Commissioners will allow this 
limit to ba exceeded in any case. They might reduce it to 15 or less 
on public roads, and to 5 or less in streets, according to the cir- 
comstances of trafiic. At level -crossings, where no watchman is pro- 
vided, on curves of less radius than 10 chains, on gradients steeper 
than 1 in 50, and over facing points not interlocksd, a speed of 10 
miles an hour might be permitted — possibly less. 

On ordinary Enghsh railways, under the Regulation of Railways 
Act of 1889, all trains carrying passengers, and all vehicles of each 
trains, whether carrying passengers or not, must be provided with 
continuous automatic brakes. Such an order would only he enforced 
on a light railway where exceptionally high speed was permitted, or 
very heavy gradients occurred. In India, for many years, our passen- 
ger and mixed trains were worked with hand brakes on the engine 
(in addition to the steam brake) and in the brake vans, of which, on 
heavy trains, there would be two, maimed by the first and second 
guards, or by a guard in the rear van, and brakesman in the other. 
On Belgian hght railways continuous brakes are in some cases fitted 
on the locomotives, wagons, and coaches ; in others, screw brakes are 
considered to be sufficient. The " Societi^ Gen6ro]e des Chemins de 
Per Economiques " of France are of opinion that, where the loads and 
gradients are such as render it necessary to employ two brakesmen, 
continuous brakes should be adopted ; but that, in other cases, the 
screw brake is better on vehicles, and a steam brake — in addition to 
the screw brake — on engines.* 

In determining the brake power required, very short stretches of 
inchue steeper than the otherwise ruling gradient may generally be 
neglected. It must not be forgotten that brakes will sometimes ba 
required not so much for the safe working of the train on gradienta 
as in order to pull up or reduce speed and thus prevent collision with 
foot or cart traffic. 

On gradients not exceeding 1 in 100 one vehicle in rear provided 
with a manned or automatic brake would probably be considered 
sufficient, and one — or, on goods trains, even two — vehicles might, in 
order to avoid delay, be attached in rear of that braked vehicle, 

TNTiere steeper gradienta than 1 in 100 occur, sufficient brake power, 
either manned or automatic, would in each case have to be provided 
in rear, to stop any portion of a train breaking away during the ascent 
of the heaviest gradient. On gradients of 1 in 40, and steeper, the 
provision of automatic brakes might be insisted upon. 

In the Chapter on " Hungary," the proportion of brake power per 
cent, of gross train weight recommended, on a scale of gradiente, by 
the "Union des Chemins de Per Allemands," is quoted in the form 
of a table, and Mr C. E. Hodson (Director of Construction, Rail- 
way Branch, P.W.D., India) has kindly furnished the writer with a 



I 



—Bull, lit la Oamm. InUmat, du Cong, dts Ctwm 



LIGHT RAILWAYS AT HOME AND ABROAD, 
ote on this subject, together with the table whicli embodies ' 



" 1, The brake-powei neceaaary for the safe working of steep incliaw i 
is required for two distinct functions, vu. ;— 

(a) To ensure efficient control of the train when descending the I 
incline ; i>., to check excessive speed over it, and to 1 
enable the driver to atop the train altogether within B 
reasonable distance, when required. 

{b) To ensure that, in the event of the breaking of a coupling in 
the train when ascending the incline, sufiicient brake-powei 
shall bo at once applied, either automatically or by hand, 
to prevent the rear portion of the train running back 
doivn the inctme. 

" 2, Obviously a portion o! the brakes required for i\ie ftrd function 
need not he either automatic or manned, but may be weighted o> 
pinned down, if the gradients are tolerably uniform, or, if stoppages 
are permissible, at convenient places where the grades change. But 
for the teeond function none of the brakes can bo pinned down, 
but all must be capable of immediate application when necessity 
aiisea, i.''., they must all be either mann^ or else arranged to act 
automatically. 



"3. Let— 



± - = ± » " the fraction representing the gradient, 

md l.t it b. ( + • i; ''• 8^!'"' !■ ••""'liSil. 
I - , if the gradient is descending. 

It r = the ratio of tlie resistance to motion on the level, at 
" the given speed, to the gross weight of the train or por- 
tion thereof, under consideration. 

— - / = the coefficient of friction duo to the brake, i.e., th« 
^ ratio oF the retardation due to a fully-braked vehicle to 

the weight of the vehicle. 

<at b = the ratio of the weight of the portion of the train 
" (including engine and tender) which is braked to tbftt 

of the whole train. 

V = the speed in miles per hour ; I 22,, 
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H » the " velocity head " in feet, due to speed of the train 
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= — approx., including the rotative energy of the wheels. 
28 

D = the distance within which the train may be brought to 
a stop. 

Then, generally, — 
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" 4. In order to calculate the proportion of brake-power necessary to 
fulfil the^r^ function, it is necessary to decide on one or other of the 
two conditions for work on the level, viz. : — 

(a) The distance in which a train moving at a given speed ought 

to be stopped. 

(b) The proportion of the weight of a train which if braked, is 

considered to give sufficient control on the level ; let this 
be &Q. 
The relation between these two is 

!) = '•+ hf 

on the level. 

Substituting this in the equation for the grade, — for, presumably, 

g 

the ratio jr (which expresses the relation between the speed and 

the distance of stop) should be the same on the grade as on the 
level, — we have — 

^ + hf = r + bf - i 

H 

r 

=? +1 

/ / 

/H , . \ 1 

9 

% 

Of this, the quantity -y may, if desbed, consist of weighted or 
cally or by hand, when necessity arises. 
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" 5. The laiiiinmni of brake-power necessary to fulfil the meond fane- J 
tion ia that which will just counteract the force of gravity on ths I 
incline, i.e. — 

<r+b../+ i 



.-. l>, < - 



/ 



Thia proportion must, as slated above, consist entirely of either 
nuuined or automatic brakes, and it must be maintained for every 
section of the train which is likely to break away from the leading 
engine, i.e., the weight of the leading engine must bo excluded from 
it, though that of any engines pushing at the rear end of the train, 
when ascending the grade, may be included in it. 

" 6, In order to use the above fonnulip, it is necessary to assume 
valuea for the constants r and/. Of these, r may vary from 5 to 25 
lbs, per ton, and depends principally upon the style and condition of 
roUing-atock and upon the proportion of the weight of the engine to 
that of tho weight of the train. Its exact value is, however, of small 
importance on steep gradients; so, probably, r = U-003 is near enough 
for practical purpocies, 

" 7. Tlie other coefficient, /, depends principally upon the condition 
of the rail, and upon the adjustment of the brake gears and the power 
used to actuate them ; and it also varies with the speed, being less at 
high speeds than at low ones. For low speeds, with a dry rail and 
good gear, it may be as high as 400 lbs. per ton, but in slippery 
weather may bo 100 lbs,, or even less, Rankine* gives / = 0'14, 
and probably this ia near enough for ordinary conditions, provided 
the proportions resulting from it ore not cut down too fine. 

" 8. Tho value of j-y must abo be fixed, and probably may be taken 

as o 74^°' 1^8^^ rulways in England, This gives 50 yards for 
stopping at 10 miles an hour, 200 yards at 20 miles, and 450 yards 
at 30 miles an hour, which ought to be sufficient under usual condi- 

" 9, Taking these data, the fonnulx become^ 



=■ 0'U8 =y nearly. 



.•- 0*003 100,- 
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" 10, From thcBB we get the folJoimg minimum proportion rf i 
brake power required for various grades, viz. ; — 



All manDed or automati 

and exclusive of tha 

leodiag ea^ce. 



of which a quantitj — bt 

may be pinned down, Thu 

proportion iDcladea the 

engine 



0-0000 
0-0367 
■"714 
■1071 
-1429 
-1728 
-3U3 
■2500 
■2869 
■3214 
■3671 



" II Of course such formulse must be used with due regard to vary- 
ing circumstancBB. They might easily be put in the form of a diagram.]' 



Them are several systems of working aingle-Iine traffic, e.g. :— 
Only one engine in steam, or two or more coupled together, 

the line at the same time ; 
Train porter or guard pilot ; 
Train stuff; 
Train statf and ticket ; 
Electric tablet or staff ; 
Block telegraph (sometimes admitting a second train into k 

section under the "permissive block" system); 
The Higliland Kailway system, no train being allowed to crow 
another or pass another otherwise than as prescribed i 
time-table, except under telegraphed instnictions from head- 
quarters ; 
The line-clear and caution message. 
The stafF system gives rise to considerable trouble and delay, if 
there is a break-down. The electric staff or tablet is also expensive, 
reqturing a separate wire and special iiistrumeats, besides the wire 
and instruments used for ordinary telegraph purposes. 
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The line-clear and caution message system is very common in India. 
A telegraph wire from one station to another, and ordinary talking 
instruments at each station are used. After the signaller has ascer- 
tained that the line between his station and the next is clear, a line- 
clear certificate or permission to proceed to the next station is issued 
to the driver. On raUways where caution messages are [lermitted, it 
having been ascertained that the line is occupied only by a tridn 
running in advance, a caution certificate allowing the driver to follow 
on with caution, after a certain interval, may be issued. 

As is somotimes the practice in Belgium and in France, the telephone 
maybe used instead of the telegraphfor communication between stations. 

The running of mixed trains will often be necessary for working 
the tralEc economically on light railways. It is not usually permitted 
on standard railways, and only mider certain conditions. The engine, 
tender, and passenger vehicles must be provided with continuous 
brakes; the goods wagons must be placed behind the passenger 
vehicles, with one brake van for every 10 wagons; the mixed train 
must not consist of more than 25 vehicles of all descriptions; the 
maximum average speed between stations shall not exceed 25 miles 
an hour ; and mixed trains must stop at all stations.* 

Gauge appears to have no necessary connection with economy In 
the consumption of fuel During the year 1896 the following was 
the consumption, stated in terms of Giridlh (Kurhurbaree) best steam 
coal, on certain Indian railways : — 
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North-Wertem 
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28-40 
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sai-iB 
la-is 

150-48 
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* Ordcn made bj tbe Board of Trade under tboAdi/ii^f^n of Jtailuiaiji Act, 188ft , 
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The metre-gauge train burns lass coal than the sbaadard-gauge traia 
because it is lighter, not because it runs on a narrow-gauge line. The 
Eapt Indian trains burn more coal than the others, because they are 
heavier ; the expense is less, because Iho coal is cheaper. Every one 
knows how rapidly the coat of coal increases with the distuuce it has 
to he brought from the mines ; the average cost of coal on the East 
Indian Railway is only Rs.l'Ol per ton; on the Bombay, Baroda, 
and Central India, on the North- Western, and on the Madras rail' 
ways it is more than Rs.l5 ; and there is a corresponding difference 
in the working eipemsae. With a homo supply of fuel, good traffic, 
efficient maintenance of way and rolling-stock, and favourable grades, 
the fuel expenditure ought to be kept at a low tigure. 

Dividing the working expenditure by the train mileage, he follow- ' 
ing figures for the year 1896 imply differences of working condition* J 
which upset any attempts to connect them with differences of gauge :— 



Railways in England and Wale. 






Scotland, and Ireland, 
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lOd. per train-mile. 
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Indian special gauges. 
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Cape Government railways, 3 f 






6 in. gauge, in 1897, 




-Is 


3-3d. 



The Indian standard-gauge railways include a considerable mileaga * 
of military, as distinguished from commercial, lines. 

The average cost of hauling for one mile one passenger unit is as 
low as 069 pie or 0'05Td. on the East Indian Railway, and as 
much as 1'51 pie orO'126d, oo the Indian Midland ; that of haul- 
ing 1 ton of goods is no mote than 1'63 pie or 0'136d. on the East 
Indian ; while it comes to 4'12 pies or 0'343d. on the Indian Midland, 
both being standard-gauge lines. The metre-gauge figures vary even 
more widely : the cost of hauling a ton of goods is generally higher, 
amounting, in two instances, to more than 6 pies or Jd. 

The percentage of working oxpenses on gross earnings of Indian 
railways in 1896 was 47-17 on the standard gauge, 50-56 on the 
metre, and 54'80 on the special gauges. On all the railways in the 
United Kingdom it was 56, on the Scottish railways separately it waa 
51, and on the Irish railways 55. 

Good management and bad statistics sometimes go together. Few 
and fully loaded trains will give a comparatively liigh figure of cost 
per train-mile. Putting on an extra train, for which there is a dis- 
tinct demand in the interests of the public, will add to the cost per 
ton-mile. Statistics based on train -mileage —being a measure of. 
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necessary work done to satisfy public demands — are likely to be pra- 
fened in Engl.ind. ^Statistics baaed on ton-mileoge will be mora 
ftkTourabie to the conditions prevailing in America or India. The 
most careful economy cannot procure a low percentage of working 
expenses on receipts, if Ibe traffic is poor and the lead is short. 

Very great assistaDce and uncomagemeDt may be given to light 
railways by the great companies to which they contribute traffic. 
Junction facilities may be freely granted. The carnage of material 
for revenue, as well as construction purposes, may be charged at home- 
line rates. The cost of additional works at junction stalionB should 
be fairly shared. Existing accommodation may be placed at the dis- 
posal of the light line. Joint station expenses may be wholly borne 
by the main line, if the work done for the light railway entails no in- 
crease of staff or equipment. Repairs of rolling stock for the light 
line should bo carried out in the workshops of the main line at coat 
price. The division of earnings may bo in proportion to capital cost, 
if the main line works the branch. When the light railway contri- 
butes traffic which has a long lead on the main line, earnings should 
not merely be divided on a mileage basis ; the branch bears mora 
than its share of the working expenses in that case, and should bo 
awarded profits in the same proportion. 

If a light line is constructed by the State or others and leased to a 
company, the terms of remuneration to the latter should be such as 
to make the company work the raOway in the interests of the public, 
and by doing so increase its own profits. The fonuulie proposed by 
French and Belgian experts have been discussed at some length in 
Chapters 111. and IV. The terms on which a main-line company 
olTeis to work a feeder light railway generally assume a much more 
simple form. Thus, the North- Western Railway of India has named 
certain branches which, if made, it would probably be able to work 
for about 55 per cent, of the gross receipts. 

One important point in economical working must not be forgotten 
— the reduction of the station and traui staff to a minimum. Every 
official on a light railway should be ready to do anything that may 
reasonably be required of him. The duties of the '•mploi/^r' should be 
interchangeable. The economies thus effected on the Eaaingwold 
Railway have been described in detail. Others have been pointed 
out with reference to Continental light railways. Clerical work 
should be cut down as much as possible. 




LOCOMOTIVES AND KOLLIKG -STOCK. 

CONTBKTS. — Electricity as a tnotiva power — Varions systema of applying it 
Talpharage— ElBctricoI ttiotioii on ateep gradients— Klectrioal traotion in Eng- 
l»iia — City and South London — Central London — Liverjmo! Overhead — Motor 
can or sepSirate locamotives— Claret-VuillBUmier system — Overhead wire and 
trolley for light rttilwaya — KIectr[cal traction in the States— Belt lina tunual — 
Overhead and trolley avstem practically universal in the States— Nant»sket 
Beach line — Heilmann electric locomotlvo in France — Steam generaUy best for 
Kooda traffic — Other methods of traction — Quantity of rolling-stock required— 
Dimensions of rolUng-atock^Four or sii-vrheels oonpled tank, enginea — Ad- 
hesion, tractive and hauling power of locomotives— ^jooda stock — Passenger 
Stock — Belgian light railways stocks Dccativille atook — Eastern Bengal State 
railway stock on tlirea gsugea— Barai light railway stock. 

Electrical Traction. — Our choice of motive power on light rnil- 
vaja liee practicnlly hetweeii steam, and electricity. The ckims of 
the latter det^erve particulur considerHttoti whea the service to he pro- 
vided is a regular und frequent one of comparatively hght trains 
carrying passengers. For an almost continuous traffic of this sort, 
with loads which vary little from the average, electricity is eminently 
Huitable, demanding no very great expenditure on generating plant 
and mains to begin with, and offering a fair prospect of economy in 
working ; while every addition to such a service would, if steam were 
adopted, call for an increnaed numherof locomotives, and an increased 
«xpenditiu« on fuel and other running requirements. In tunnels the 
difficulties of veutilatiou would be largely minimised by electrical 
traction ; and in the streets of towns — where the noise, smoke, duat 
and smell, due to the use of steam, are especially objectionable— 
electricity has obvious advantages. Although, therefore, steam 
locomotives may long continue to be regarded as the most 
economical and practical movers of irregular and intermittent traffic 
of the usual kind in the open couutry, they have less opportuiulj of 
exhibiting their speed and power in the neighbourhood of ordinary 
■treet or road traffic ; aud more and more shall we see them displaced 
by electric motors on our underground railways and the lines which 
serve our cities and suburbs. 

The dynamo-electric machine was known, first of nil, as a means of 
producing electrical enei^ by an expenditure of mechanical work. 
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When it viae also recoguised that Its function could be reveraed, and 
that it could act m a motor to perform mechanical work whan sujv 
plied with ene^y in aa electrical form, ita applicability to purposes of 
railwfty traction began to be determined. Electrical traction* may 
be applied in eeveral forms : — 

I. Storage batteriea may be employed to drive the motor, the 
batteries and motors being carried — 

(a) in the car, which ia to be preferred aa more economical, if 
space is available, or^ 

(6) on a separate locomolJTe. 

II. Various conductor systems are more commonly adopted — 

(a) Ordinary rails may be used as conductors, but are unsuitable to 
urban lines where the rails lie flush with the surface of the road ; 

(&) Nor is the use of a third insulated rail — laid in the centre of 
the track — above ground suitable in such cases. 

(c) Overhead conductors — either the wire and trolley arrangement, 
or slotted tubes and contact carriages in the form of pistons eliding in 
the tubes — and, for tight railway purposes, the wire and trolley 
system is pre-eminently suitable and econoroical. 

(d) Underground conductors in a slotted channel or conduit are 
less suitable to street or road work, and are much more expensive. 

(e) Messrs Ayrton and Perry devised a syst-em, by which the lina 
was divided into short sections, each having an exposed conductor — 
it might be one of the rails — ^placed, as the train passed over it, in 
temporary contact with a well-uisulated conductor in a closed under- 
ground channel by means of automatic electro- magnetic switchesi 
Leakage was thus reduced to a minimum. 

Another method of electrical locomotion, known as " telpherage," 
WM proposed by the late Prof. Fieeming Jenkin, and developed by 
" ' B in conjunction with Messrs Ayrton and Perry. It was intended 
" e slow carriage of goods in localities where the traffic woe not 
'i to pay an ordinary railway, and has been tried in iJapau and 
^_^ if our own eolouiea. The line itself is singular, consisting of ft 
sbtel rod or cable, suspended from brackets fixed to posts erected about 
70 ft. apart. This rod or cable is not only a carrier of trains, but 
& conductor of the motive power— electricity. If the " telpher" line 
is made more rigid, the trains may be carried at higher speed. Gener- 
ally, however, it is flexible, and the trains are run slowly, but, if the 
traffic requires it, they can be nm in an almost continuous stream. 
The train consists of a series of buckets or skips, hung from a single 
wheel, or a pair of wheels, and they are spaced by wooden bara. 
The locomotive la formed by a amall electric motor hanging bvlow 
the line, and connected by spur and chain gearing with a pair of 
driving wheels. In general, the line is electrically divided into 
sections of nearly (he same length as that of a train. The train im 
furidahed with a continuous conductor from end to end, through 

• Enei/eLipailia BritanniC't, " Triclioii." 
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which it makes electric contact between the section in front and I 
that behind, and the motor is included in the circuit of this con- f 
ductor. 

The ease and rapidity with which alectrically-moved cars can be | 
stopped or started even on steep inclines — a cruel strain on horses — ■ 
render them singularty suitable for tramway purposes. Tlieir speed 
can be checked or graduated to meet any requirement or emsrgency. 
Far steeper gradients can be faced on such lines than on other adhe- 
sion railways, owing to the reduced dead weight of the motive 
apparatus, and the gain in tractive power where motor-cars are need ; 
so that in America* short gradients of 12 per cent, are not unknown, 
while gradients of 8 per cent, are common. The steep line from 
Florence to Fieaoh', which may be known to the reader, is worked by 
motor-cara weighing 7'5 tons, mtli a tractive force of one-fifth of this 
weight, or 1 -5 tons. The locomotives of the City and Soutli London 
Electrical Railway (which the writer had the privilege of visiting 
shortly after its being opened), in hauling — including their own weight , 
— as much as 30 tons up a gradient of 1 in 14 with sharp curves, 
develop tractive energy equal to a coefficient of adhesion of one- 
fourth, such as must be expected, observed Dr Preller,t from a good 
electrical locomotive, as compared with a ooefhcicnt of adhesion of 
only one-sixth or one-seventh in the case of steam locomotives. 

It is very remarkable that this application of electricity has hitherto 
in England been almost entirely confined to such special and im- 
portant works as the <.'ity and South London Railway, the Liverpool 
Overhead Railway, the Waterloo and City Railway, and the deep- 
level lines which are now being carried under the crowded thorough- 
fares of London. 

On the City and South London f the generator station is at StockwelL 
There are eight Lancashire boilers and four vertical compound 
engines, each driving a generating dynamo of the Edison- Hopkineon 
type. The switch board is so arranged that any of the four generators 
can be coupled to any of the four feeders either independently or 
in parallel. Two of the feeders are connected to the working con- 
ductors at Groat Dover Street Station, 12,800 ft distant. The other 
two are coupled in parallel to Ijtockwell, and one is continued to the 
Oval, where it is connected to working conductors, 14,330 ft. from 
the generator stotion. The cables consist of a. stranded core of 61-14 
B. W. G., insulated and sheathed with lead. They are carried along 
the tunnels on bracket supports. The working conductors consist of 
channel steel laid between the rails, and carried on glass insulators , 
fixed to alternate sleepers. Each locomotive is provided with three I 
collectors. The return circuit is through the uninsulated rails. The j 



• Min. Ptqc. Inst- C.E., vol. csxv. 
Tramways," by F. DenuiBt, For. Abe. 

+ Jf™, Proc. Imt. C.E., vol. ciii. 
14th Feb. 1SB3. 
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annntiiTes of the motors are built directly upon the axles of tbe 
locomotives, while the m^netB are supported partly on the axle and 
partly on the frame. By thus adopting the principle of direct driving, 
the necessity of gear of any description is done away with, and the 
mechanism is, therefore, as simple as possible. There are two direct' 
acting motors ou each locomotive, eaoli motor capable of developing 
50 h.p. at 25 miles an Uour. 

The locomotives for the Central London Underground Railway* 
are built by the General Electric Company at Schenectady, U.S.A., 
in accordance with the specification of the British Thomson- Houston 
Company. The tunnels have a bore 11 ft. 6 in. in diameter. The 
lines are carefully graded for starting and stopping trith the assistance 
of a aeries of comparatively steep descents and ascents from and into 
stations. Trains of seven carriages will afford seating accommodation 
for 336 passengers, and weigh 105 tons loaded, exclusive of the loco- 
motive. Of these carriages, 32 will be required in regular service. All 
trains are to be fitted throughout with the Westinghouse air-br&ke. 
The maximum speed is estimated at 30 miles an hour, and the average 
speed (including halts of twenty seconds at stations} at H miles an 
honr. The following details of the locomotive are given :— 

Distance between wheel centres of 

each truck, 
Distance between two truck centres, 
1^0. of wheels, all driving. 
Diameter of wheels, , 
Total wheel base, 

I- length of locomotive, 
M height X 

Weight of each wheel, 
Total weight of locomotive, 
Maximum draw-bar pull reiiuintd 

at starting, 
Draw-bar pull running at 2i 

per hour. 
Weight of each motor frame com- 
plete, with field coils in place, 
Weight of the armature complete, 
with slePve and conductor, 
Total weight of motor. 

On the Liverpool Overhead Railway motor carriages are used, and 
Mr Greatliead admitted that, if there was head-room and the motors 
conld be placed undt-r the carriages, and if the trains were short, 
motor carriages were to be preferred, because the weight liauled was 
reduced and terminal shunting avoided. On the City and South 
London, however, tltera was no room tor the motors under th« 
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20 ft. 4 i 
30 ft. 8 i 
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about fi tons. 

•I 2i tons. 
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CflwiageB, the curves were too sbarp to ftdmit of longer carriages being 
built, and, it being a question of the multijili cation of vehicles in any 
case, it was decided that separate locotnotivea should be provided. 

Tlia economy of the motor-car, as compared with hatdage by a 
separate locomotive, may be illustrated by Mr W, Baxter's analysia* 
of the weights in two given cases. He takes a five-car train and gives 
the following figures :- 





Tons. 




Tons. 


5 passenger cars, . 


. 162'50 


6 cars. 


, 162-50 


Steam locomotive, 


85 00 


Electric motors, . 


22-00 


105 passengers, 


6-36 


105 passengers. 


6-36 



25.3 -86 



190-86 



111 the latter case the weight of the motors is not more than 1 1'5 
per cent, of the weight of the train, while the weight of the whole 
train is also reduced by 25 per cent., with a corresponding saving in 
driving power. 

There is in England a very strong objection to the multiplication of 
overhead conductors in our large towns, and this is largely responsible 
for the small number of electric tramways hitherto constructed in this 
country. The use of sccumulators, of the present types, has proved 
to be commercially a failure, owing to the high cost of maintenance ; 
while underground conductors, on the culvert and slot system, are 
rarely adopted, on account of the heavy expense — amounting to as 
much as £1500 to £2000 per mile — of their construction. Kor is the 
underground conduit generally accepted as a satisfactory solution of 
the ijuestion of electric traction in our streets, because of the width of 
the slot; although at Suda-Festh this is made as narrow as three- 
quartcrs of an inch. A better solution, it has been suggested, is to be 
found in another example, that of an electric railway in Paris on the 
Claret - VuUleumier systemf of conveyance by underground con- 
ductors, which was brought forward when the accumulator system 
had been proved to be a failure. The current for the motors is 
iioUected by brushes fixed underneath the cars and pressing on a rail 
Hush with the surface of the ground, the track serving as a return. 
This rail is in sections, each a little shorter tlian a car, and each gronp 
of 18 sections is connected by rubber cables to an automatic apparatua 
called a " dislribtitor," whith is the feature ol the system. The 
sections of each group are successively excited by the distributor as 
the car passes over them, those not covered by a car being insulated. 
A spare distributor is carried by each car, and can be substituted for 
a faulty one in a few minuter. To prevent horses from slipping, the 
conducting rail is made up of metallic blocks, eight feet apart, 
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• Afin. Froc, Iiml. C.E., vol. cnvi., "EUoctrio Transportation,'' by 
Baiter, jQQ. For Ab»., 1898. 
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234 LIGHT RAILWAYS AT HOME AND ABROAD. 

embedded and insulated in bituineti, and connected in pairs by a, 
cable below the surface. Each collector, therefore, which is formed 
of an iron band pressed down by springs, must be more than eight 
feet long. Public lighting by arc lamps, along the city portion of 
their line, is also carried out by the tramway company. This method 
of picking up the current from u series of contacts placed in the 
anrface of the road is not altogether free from chance of accident, for 
last year * two horses were killed by treading on one of the blocks, 
which somehow remained electrically "alive" after the passage of 
tlie car ; but it appears to be less expensive than the culvert 
and slot conductor, and more suitable for electrical lines in crowded 
thoroughfares. 

In the Belt line tunnel, Ballimore, U.S.A. ^where electric locomo- 
tives are, for facilitating ventilation, employed to haul the trains, steam 
locomotives included — the current is convoyed to the motors by an 
overhead line 17 to 22 ft. above rail level. The conductor consista 
of an iron trough formed of two Z-bars and a cover-plate, there being 
* slot one inch wide between the bars to admit of a brass shoe travel- 
ling in the conductor, and connecting the locomotive with it. Copper 
cables ate used as feeders, and the current is supphed from generatoTB 
coupled direct to Allis-Corlias enginea. The locomotives have eight 
driving wheels, and weigh 95 tons each. 

That, however, is a special illustration of electrical traction being 
applied in the tunnel of a great railway. It is to the overhead 
*ire, 80 Bucceaafnlly and universally adopted in America, that we 
must look for a sufficiently economical method of applying electric 
power to light rdlways. The almost universal system in tbe States 
18 that of a motorcar, from which a trolley-wheel is projected to nm 
along the under side of a suspended wire, which receives its current 
irom a generator station. 

We have heard a great deal about unsightly poles and wires, but 
there seems to be no reason why they should be hideous ; and it is 
ditlicult to discover any reasonable objection to their erection in our 
broader suburban streets, on our district roads, or in the open country. 
Of this type we had, until recently, but two examples in England, 
the Leeds and the South Staffordshire Tramways ; but alrnady there 
are signs of progress in this direction, and a proposal has lately been 
put forward to connect the tramways of Leeds and Bradford by a 
light railway, the cars to be propelled hy electricity, and the troUey 
arrangement with overhead wires to be adopted. It has been far 
otherwise in America. lu the Uniteil States there were 6851 motor- 
cars and 3533 miles of electrically- worked lines in 1892, 40,000 
motor-cars and 10,363 miles of line in 189^; and the mileage of auch 
lines must now he much more than 15,000, a great number of them 
being what would be called in England light railways, running from 
point to point, and sometimes on public roads. 

• Satartlay Revinn, acth May IS»7, "Tlin TrogrMs of Electric Traction," by 
Silvutu P. Tbompwn. 
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There are many reaaons for tliia extraordinary development of 
electrical tramways in America, while horae traction haa so per- 
sistently survived in England. A bus or cab can pull up for Us close 
to the kerbstone ; our streets, paved with wood or asphalt, oSer little 
more resietoace to the horses that draw our cabs and buaaea than 
would rails, while they are generally too narrow or too crowded to 
admit of even a partial occupation of a fixed track by a certain class 
of vehicles, for the conditions of our street traf^c demand the free 
movement within a limited space of innumerable unita among one 
another. In the United States, on the other hand, the road surface 
is not favourable to the use of busses or cabs, and carts and private 
buggies run moat easily within the tram track ; the inhabitants of 
the cities are essentially a car-riding people, and the tram lines are 
frequently laid down as a matter of pioneer speculation, and the 
streets are laid out and built to accommodate them. 

Attention has already been drawn to the ease and celerity with 
which electric cars can be started or stopped, and their speed in- 
creased or decreased as emergencies may require, and to theii 
remarkable suitability to a trat^c which entails a uniform and con- 
tinuous service with frequent halts. Thus, on the Nantaaket Beach 
line* the electric motor-cars are alle to make a run of 10-6 miles with 
sixteen stops in twenty-six minutes, to do so with such regularity that 
they connect with boats arriving at intervals of half-an-hour, and 
frequently to make way for regular steam traina on the main line of 
the Plymoutli Uiviaion. When we consider that this leaves but four 
minutes at the terminus for unloading, running round the trail-car, 
and loading, and wonder how such a constant and punctual service 
can he maintained, we are told that the reason why electricity can do 
this and steam cannot, is found in the tremendous accelerating power 
of properly-designed electric motors with rotary motion as compared 
with the reciprocal motion of ordinary locomotives. 

It is to this propulsion by a continuous and uniform rotary move- 
ment, instead of the alternative movement of two pistons, that the 
smooth yet swift motion of the start effected by the Heilmann electric 
locomotive on the Western Railway of France is attributed. On a 
trial tript a train of twelve carriages, weighing 150 tons, was hauled 
37 miles at a speed of 18 miles an hour. It is stated that far 
liigher speeds than this will ultimately be attained. The correspon- 
dent of The Time*, who waa present at the trial, was especially struck 
by the steady gliding movement of ttte start, in such marked con- 
trast with the jerking on French railways. It reminded him of the 
EJuglish trains which are under way before the motion is felt. The 
Heilmann locomotive draws a closed tender containing a steam engine 
of the Pilon pattern, which works the dynamos. The motive power 
is transmitted directly to eight wheels about 3 ft, 5 in. in diameter. 

While the application of electricity to the running of short and 
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frequent trains for passenger traffic is regarded with growing faTour, 
the economy of motor freight-cars is not bo obvious, although every 
addition of goods to be carried as paying load increases the adhesion. 
For the distribution of mixed and small consignments within a limited 
area they would perhaps be suitable. But to deal with few and 
heavy goods trains'* a single steam locomotive of large power would 
be more economical than electrical traction. In the latter case, the 
irregular distribution would demand a large capacity for the mains and 
for the generating stations, it several were provided ; while, if only 
one station working at high tension is used, although its capacity need 
not be augmented, that of the transforming devices wo\ild have to be 
increased. Generally, therefore, for the economical working of goodB, 
traffic steam is to be preferred. 

To other motive power it is scarcely necessary to allude. A horao 
may haul as little as IJ tons on an ordinary road, or as much as 9 
tons on rails, but in tlie case of the latter the road would have to be 
mode up between the rails, so that the use of horses would generally 
be confined to shunting in station yards or to the movement of trucks 
on agricultural sidings. Cable traction is more particularly applicable 
to heavy and frequent traffic ou steep and long gradients, the tractive 
power being independent of adhesion to the rails. It was at one time 
largely adopted in the United States for ordinary street tramways, 
but has been altogether displaced by electricity, and is practically out- 
side the subject of tight railways. Traction by compressed air motors 
or by gas engines is too exceptional to call for mote than bare mention 
here. 

Boiling-Stock. — Assuming that steam locomotives are to bit em- 
ployed on a light railway laid to standard gauge, it will probably be 
decided to build special engines and special passenger carriages. The 
cost of equipment and maintenance, however, will be reduced, and the 
convenience of through despatch from consigner to consignee will be 
aecnred by utilising the main line goods stock upon the light branch 
railway, as is done on the Wisbech and Upwell Tramway and other 
lines. Descriptions and il lustrations of the special locomotives and 
passenger cars used on that line by the Great Eastern Railway Com- 
pany are given in Chapter XV. It is sometimes claimed in favour of the 
adoption of a gauge djfletent from the standard, that rolling-stock caii 
then be built to suit the work it has to do, but that is merely a question 
of building separate stock, upon the standard or any other gauge. 

The quantity of each kind of rolling-stock required will depend 
upon the description and amount of traffic — minerals, general mer 
ctiandise, live stock, passengers, etc., — to be dealt with, upon the 
service of trains, and upon their composition. In addition to engines 
actually running, we shall have some washing out, etc., in the engine 
eheih and others in the repairing shops. Of the latter, of course, 
there will be few at first, but, in course of time, we may have aa 

* Mil. Proe. I«il. C.E., vol. exxT.. "The SubctitDliou of El«i;tricily for Steam 
in Kulway Prutice," by Louis Dancan. For. Aba. 
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many as one-third of our total number out of raiining, or even 25 
per cent, in the repairing shops and 25 per cent, in shed. In regard 
to coaching and goods vehicles, if we have to deal with a frequent 
service of trains, a rapid circulation of stock, and prompt unloading, 
reloading, and return of wagons, our stock will he less tied up and 
more fully utili^ied than if the traHic demands not more than one or 
two goods or mixed trains in each direction daily on a short line. If 
our traffic be mainly mineral, we shall have to be prepared with a 
considerable tonnage of special stock to carry such freight at low rates ; 
for mixed goods of a higher class we ahaU have to provide a smaller 
quantity of suitable wagons. If we are fortunate enough to anticipate 
a long-lead traffic, less time relatively will be occupied in despatching 
and receiving than in actual running, and we shall require, therefore, 
leas stock in proportion to our earning power. It will not always be 
safe to base our estimate upon an average demand, for we may have 
to deal with much heavier traffic at certain seasons — on market days, 
during fairs, etc.— and such an unequal distribution of service will 
oblige us to consider the maximum rather than the average. Where 
so many factors determine our requirements, it is useless to attempt to 
meatiure them in terms of one, hut — as was observed in the chapter 
on Belgian Light Railways— we are not surprised to find that the 
gross earaiugs and the cost per mile of rolling-stock in the case of any 
railways which admit of comparison follow the same order. Thus, in 
the table on page 237 it ^vill he noticed that the gross earnings per 
mile per week being Ra66, Rs.115, and Bb.218, the total cost of 
rolling stock per mile has been Ks.2732, Rs.8781, and B8.12,02-2, on 
tbo Jodhpore-Bickaneer, on the Dacca section of the Eastern Bengal 
State Railway, and on the Eajputana Malwa Railway respectively. 
The qiiantity of rolling-stock on the Belgian Light Railways depends 
iesa upon the demands of a considerable traffic than upon the re- 
atrictod use of the stock upon a system of short sections. The condi- 
tions of traffic, however, vary so much, and the total effect of each of 
the different factors is so difficult to determine, that no useful rule or 
formula can be deduced from such figures, and the problem remains 
to be solved separately for any proposed line from a careful considera- 
tion of the probable traffic to be accommodated. 

The provision of rolling-stock may not fall altogether upon the light 
railway. In the early days of railways the inconvenience of having to 
work with rolling-stock which was wanting in uniformity and did not 
comply with the regulations of the companies, induced the latter more 
and more lo build their own stock : but in many cases it may be 
desirable for traders and agriculturists to place their own trucks and 
wagona upon the light railway. 

For purposes of comparison the following table, containing a few of 
the standard dimensions and weights for rolling-stock in India, may 
be useful;— 
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Maximum width ofstoek over all . . . 
Maximum lieight above rail level . . . 

Minimaro cubic cai<Bcity per passenger 
Maxiniam rigid wheel base for passenger veliioles , 
Maximum rigid wheel base for goods vehicles . 

Maximum weight on a pair of wheels for coaohing 
stock 

Maximum weight i*r foot run of wlieol base for 
tank engines 

Maximum weight per foot run of wheel base for 
etigioB and for its tender separately . 

engines 

Maximum weight per foot run over buffers for 

engineandits tender together . . . . 
Marimum weight per foot nm over buffers for 

goods stock 

Maximum total gross weight for tank engine 
Maximum total gross weight for engine and tender 

together 

or wagon whsels 
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The figures are glvca for the 5 ft. 6 in., the metre, and special (2 ft. 
6 in. and 2 ft.) gauges. Three times the gauge may be regarded an 
the maximtim width of stock over alJ, and thi^ is pernuttod in the 
case of the 2 ft. 6 in. and 2 ft. gauges. If the weight in lbs. per 
yard of rail were equal to six times the greatest load on a pair of 
wheels, we ought to have a 90 lb. rail on the 5 ft. 6 in. gauge, a 48 
lb. on the metre, and a 35 lb. rail on the special gauges ; but, in each 
case, if we reduce the axle-load or reduce the speed, we raay use a 
lighter rail. For nxaniplo, our 62 lb. rails, which still carry ordhiary 
trains on the 5 ft. 6 in. gauge at normal speed, are amply strong for 
light railways on the same gauge, after years of service in the main 
line, and we may place upon them trains of ordinary goods and coach- 
ing vehicles from the main line, hauled by the lighter locomotives, at 
speeds of 15 to 20 miles an hour. 

The annual (now biennial) meetings of the Locomotive and Carriage 
and Wagon Superintendents in India have brought them more and 
more into agreement in regard to the importance and economy of uni- 
formity in the design of rolling-stock, and the following table exhibits 
the principal dimensions which they recommend for adoption ou tlie 
5 ft. 6 in, and metre gauges : — 

INDIAN RAILWAYS. 

Standard Designs of Kolling-Stock, approved by the Committee of 
Locomotive and Carriage Superintendents. 



I 



Co*cliitig .Stock— 
FiRurfd ■widlli over sn 
'Width outside liody, 
Height inside, 



OwmU Slock— 
Width oDlaide uigleinn*. . 

,, inaide aheeting, . 
Height inndfl, 

Heisht Irom nit to top of roof, 
'Width oalside ihaetiDg, 
WhaeU, diameter of body of, 
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y be 7 ft. « Id. wide bslde, 



LOCOMOTIVES AND ROLLING-STOCK. 



241 



On light railways of short length, tank engines, carrying tlieir 
coal and water, will enable us to do without eeparate tendere. Unlesa 
the haulage is heavy enough to require the coupling of six wheels, 
and more aspecially if the curves are so sharp a^ to make it necessary 
to limit the length of rigid wheel-base as much as possible, a four- 
wheels-coupled engine will be best, with a leading bogie or one free 
radial axle to steady it, and prevent that galloping action which short- 
based four-wheeled vehicles, running at fair speed, inflict upon the 
track and the pasaengers. If the light railway runs on a high road or 
through the streets of a town, it may be necessary to case it in, so 
that the working parts may be covered and fire concealed from view. 
It is often convenient to be able to work the engine from either end 
— the driver standing upon whichever platform happens to be in 
front — and the driver should not only be able to move freely from 
one part of his engine to another, hut foot-boards and haud-ndia 
should be provided on every vehicle, so that there may he easy com- 
munication between the driver and the guard or conductor, from one 
end of the train to the other. Outside-cylinder engines are generally 
adopted, aud the swaying action on lines of narrow gauge is consider- 
ahly lessened by placing the frames outside the wheels. 

It is not possible here, nor ia the writer qualified, to enter into 
detaila regarding the design of locomotives to suit many and varying 
requirements and conditions. The great locomotive firms wOl furniah 
designs in accordance with any given specification. But it may not 
be out of place to give a few facts regarding locomotives. 

Speaking roughly, the resistance of trains may he aa low as 12 lbs. per 
ton of weight of train at a velocity of 20 miles an hour, and more than 
50 lbs, per ton at 60 miles an hour. On a gradient there is an additional 
resistance— in pounds per ton of train — equal to "" , if -p he the 

rate of gradient. The resistance is also considerably increased by i 
head winds, side winds, curves, or roughness of road ; in the case of . 
curves, it will be affected by the length of wheel-base. 

The adhesive force of locomotives per ton of load on the driving 

wheels, and on all wheels couplei to the driving wheels, is estimated 

at 450 lbs. in ordinary English weather; it may be as high as COO 

lbs, on very dry rails, or as low as 200 Ihs. in frosty weather. 

If D = diameter of cylinder in inches, 

P = mean pressure of steam in cylinders in lbs, per sq. i 
L = length of stroke in inches, 
W = diameter of driving wheel in inches, 
T = tractive power on rails in lbs., 
the following formula is given by Molesworth* to determine tho 
tractive force ;^ 

T,^D=PL 
W 
• MQleiwarth't Packtt Book. 
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If R" = resistance due to gravity on tlio steepest gradient in lbK.,1 
per ton (see above), 
B'' = resistance due to assumed velocity of train in 1 

ton, 

T =tractivB power of engine in lbs. aa found above, 

W = weight of engine and tender in tons, 

L =load the engine can take in tons, including the wraght ots 

the wagons, but not tliat of engine and tender, I 

we have the following formulu for finding the load which an engine I 

will take on a given incline : — 

If S = square feet of heating surface, and Y = velocity in miles pfflta 
hour, then T, the tractive force in lbs. that may be developed i 

locomotive = 374 ^. 

If D = diameter of cylinder in inches, the length of stroke maybe 
about ] ^D, and the capacity of tanks of tank^engines in gallons may 
be about 60D. In French praotic«, H, the heating surface is determined 
by the formula A = '00136H, whera A = area of one cylinder; and 
the area of fire-grate = ■0I3H, 

The quotation of these formulfe will, at any rate, give the ordinary 
reader some idea of the relative effect of the various dimensions which 
are given when describing locomotives. It is obvious, for example, 
that— if we are satisfied with low speeds — we may increase the 
tractive power by decreasing the diameter of the driving wheels; 
that, if wo increase the tractive power by increasing the diameter of 
the cylinder and the length of the stroke, we must also increase the 
heating surface and the area of the fire-grate ; and that we con haul 
heavier loads at low speeds, 

If the adoption of a narrower gauge deprives us of the use of the 
main-line stock and forces us to build our own goods wagons, we 
shall probably find four-wheel wagons moat economical for a mixed 
traffic of comparatively small consignments. A tow ratio of dead to 
paying load and a maximum capacity of wagon space are important 
in dealing with a long-lead carriage of a few staple commodities in 
full loads, and, for such, bogie stock, wliich are not generally suitable 
for pick-up traffic on short lines, may be preferred. Our wagon stock 
should consist of as few types as possible. Most of our goods trains 
have no brakes which can be got at and applied or taken off while 
the train is in motion, except those on the engine and van, and the 
concentration of stopping power in the latter adds considerably to the 
non-paying load to be hauled. The question of adopting some arrange- 
ment by which hand brakes on the loaded vehicles may be operated 
by the guard deserves consideration. In India, and in tropical 
climates generally, the goods stock shotdd be of iron, not wood. 
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With paaaenRer vehicles through communication from one end of 
the train to the other may be secured by a central lonf^tudinal iusia 
dividing the transverse or longitudinal seats with fcwt-plalea covering 
the buffers and couplings, or else by foot-boards and hand-rails on the 
outside of the cars. \Ve may arrange the aeala tcanaversaly. If pre- 
ferred, tut it will not be necesaary, as in ordinary carriages, to carry 
cross partitions right tip to the roof. Indeed, the carriage may also, 
in a fine climate, be open at tho sides, with awnbgs or tarpaulins 
which may be let down as a protection against sun or rain. Whea 
the aides are closed in, and a longitudinal aisle is provided, the ends 
and intermediate partitions should have sliding doors, and a ver- 
andah and steps at each end of the carriage, so that passengers may 
conveniently enter and alight. Both these types are adopted in 
India and on tight railways on the Continent. The passenger stock 
can be more fully and economically utilised if accommodation is re- 
stricted to only one, or, at the most, two classes of passengers. The 
provision of three classes of compartments and of special smoking 
compartments of all three classes, and the reservation of compart- 
ments for ladies only, make it impossible to fill the carriages on the 
main lines uniformly, and increases the amount of dead weight 
hauled. If old main-line stock is available, we may be able to adapt 
it to light-railway purposes by removing the partitions, closing the 
side doors, and adding end doors opening on to end platforms and 
verandahs. It appears to be ueual on the Continent to aUow the 
latter to be occupied by passengers as standing places. Tlie Western 
Railway of France has started " tram-trains," consisting of two-axled 
vehicles containing 75 passengers and luggage, on light lines forming 
part of its system ; and four-wheeled cars of this kind with short 
wheel-bases may very well bo used where the speeds are low, I 

The rolling-stock in use on Belgian Light Railways has been briefly 
referred to in Chapter III., and the quantity and cost of different 
types have been given. The engines manufactured by the 

Societe St, Leonard at Lii^ge for these metre-gauge lines* are, as 
previously stated, outside- cylmder six-wheels-coupled engines, with 
frames outside the wheels to reduce the side sway. As the engine 
has so short a total wheel-base — over leading, centre, and trailing 
wheels — as 5 ft. 10| in., the end overhang is considerable. The 
engine is cased in, as it is advisalile to cover up the fire and working 
parts of locomotives plying on ordinary roads. The main comiecting 
rods are very long, aa they are directly coupled to the crank pina of 
the rear axle on Hall's system, in order to reduce the leverage of the 
overhang of the crauk pins by bringing the couplbg rods closer to the 
wheels. The centre of gravity is kept low, and the weight is distri- 
buted as uniformly as possible over the coupled axlaa by means of 
compensation levers. The grate is built for burning coal-duat 
briquettes. The boiler is fed by Giffard injectors from water tanka \ 

• Tht Engineer, May I, J8M. 
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on both aides. The price of the engine is stated to be about ll-32d. 




iJiaraeter of cylinders, . 


11 in. 


Stroke of pistons, 


3 ft! sf i^.' 


Diameter of wheels. 


"Wheeibase, .... 


5 ft. 10| in. 


Length of fire-box. 


3 ft. 4,V ill. 


Width of fire-box at top, 


3 ft. 09 in. 
2ft.3Uin. 


Width of fire-box at bottom, 


He^ht of fire-bos in front, . 


3 ft. 7 A in. 


Height of fire-box at end. 


3 ft I in. 


Diameter of barrel. 


3 ft. 4,V in. 
10 ft. 4| in. 


Total length of boiler, . 


Length of tubes bet\reen tube-pktes. 


.1 ft. 23 in. 


Diameter of tubes, 


lfin.tol,-jia. 


Number of tubes, 


160. 


Grate surface, .... 


7-9 sq. ft. 


Heating surface of fire-box, . 


4-1 -65 sq. ft. 


Heating surface of tubes, inside. 


29912 sq. ft. 


Total heating surface, . 


343-78 sq. ft. 


Capacity of water tanks, 


444-4 gallona. 


Capacity of coal bunkers. 


HOC lbs. 


Weight of engine, empty. 


15 tons, French. 


Weight of engine in full workiug order. 


18 J tons, French. 




10 atmospheres. 


Theoretical tractive power, . 


7700 lbs. 


EfTective tractive power at 6U per cent., 


4(>20 lbs. 


Total length of engine to end of buffers 


20 ft. 2| in. 


Outside width, .... 


S ft. OS in. 


Height from rail surface to top of chimney 


9 ft. UiVui- 



Engines of similar type are also constructed by the Socit-le Mt.'tal- 
lurgique of Brussels, the company which supplies most of the Tehicl«s. 
These have a length over buffers of 23 ft. lO^ji in., and an outside 
width — exclusive of roof — of 7 ft. 7J in. The second-class cors have 
plain boarded croas-bencbes to seat twenty-four inside, and afford 
standing room for sixteen more jHissengers on the two platforms. In 
the fir9tM:lasa the seats are cushioned, and in some compartmenta are 
arranged longitudinally on one aide of the aisle, so that they may also 
be used as couches. Both classes of cars have a longitudinal aisle 
(teavrng scats for two on the transverse benches on one side, and for 
one on the other) and iron flaps covering the buffers and couplings, so 
that the conductor can pass from end to end of the train. Some of 
the cars are open at the sides, in which cose end platforms ate not 
provided. All the cars are fuur-wheeled, with a wlieel-bose of 7 ft. 
10,', in. Other dimensions and the cost have already been mentioned 
in Chapter HI. 

The same writer in The Engineer — observing in the first place 
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that the EtrraDgement of two or more coupled axles, and a costly 
movable bogie with two free axles either in front or at the tail of the 
engine, is not altogether satisfactory on light railways, where tractive 
power is so much more important thau speed, because the bogie 
absorbs so much of the weight of the engine, and, secondly, that 
locomotives fitted with one radia! nxle are not completely successful 
in adapting themselves to sharp curves, because they do not readily 
return to their normal position — draws attention to the system 
patented by Krauss ik Co, of Munich for forming the bogie out of 
one of the coupled axles, and of one free axle only. In spite of their 
comparative lightness, these locomotives are said to take sharp curves 
steadily and easily without slacking speed, and to be largely used on 
main, secondary, and light railways. 

Reference has been made in Chapter IV. to the rolling-stock in use 
on a French light railway — from Caen to Dives and Luc-sur-Mer — 
constructed and equipped by the well-known DecauviUe Company. 
This line is a portable railway on the 2 ft. gauge, and is an interest- 
ing example of the capacity of such stock. All the passenger and 
most of the goods vehicles are mounted on bogies. A third-class 
carriage, weighing 3i tons, will carry fifty-six passengers. A bogie 
wagon, weighing 3\ tons, will carry a standard-gauge load of 10 tons. 
Full descriptions, giving details of weight, capacity, price, etc., with 
illustrations of rolling-stock as required for portable railways of 2 ft. 
6 in., 2 ft., and narrowor gauges, will he found in the lists of the 
Decauville Company and of Messrs John Fowler & Co. 

Having briefly reviewed the metre^auge rolling-stock on Belgian 
Light Railways, and the 2 ft. rolling-stock on a French "Decau- 
viUe" line, reference is to be made to Chapter XV. for a descrip- 
tion of the i ft. 8J in. rolling-stock on the Wisbech and Upwell 
Tramway, and then it may be worth while to compare rolling-stock of 
three different gauges — the 5 ft. C in., the metre, and the 2 ft, 6 in. — 
all in use on one system, the Eastern Bengal State Railway, The 
physical difficulties in one part of the country and the other do not 
greatly difler, hut, as the system is divided into sections by wide and 
shifting rivers which compel transhipment in any case, the principal 
objection to a change of gauge must in any case be reckoned with, 
and narrower gauges have been adopted where the traffic did not 
require lines of wider gauge and greater capacity. The design of 
narrow-gauge stock appears sometimes to be so strained and forced by 
the concentration and increase of axle-loads which demand stronger, 
heavier, and more expensive permanent-way and bridging, that at last 
the clmiu of the line to be called a light railway depends mainly upon 
the narrowness of the gauge. Hare, however, we have a very fait 
comparison of the differences which follow the adoption of one gauge 
OF another under normal conditions. 

The locomotives illustrated in fig. 4 on page 246 and in Plate V. 
are the D class four- wheels-coupled engine on the 5 ft. 6 in. gauge, 
the F class six-whee!s-cDupled engine on the metre gauge, and the 
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four-wheels-coupled tank engine on the 2 ft. 6 in. gauge. In addition 
to the details on the diagrams, the following dimensions may be 
quoted : — 



Cylinders, diameter, 


in. 


5 ft. 6 in. 


Metre. 


2 ft. 6 in. 


18 


14 


8i 


' „ Stroke, . 


in. 


26 


20 


12 


Heating surface, tubes. 


sq. ft. 


1167-61 


590 


210 


„ „ Fire-box, . 


n it 


124-49 


69 


29 


„ Total, . 


a n 


128210 


649 


239 


Fire-grate area. 


»i »» 


22 04 


.12 


6*18 


Capacity, coal, 


cub. ft. 


235 


120 


20 


,, water, 


gallons 


2500 


1000 


400 



The third-class carriage (Plate YI.) on the 5 ft. 6 in. gauge seats 60, 
on the metre gauge 32, and on the 2 ft. 6 in. gauge 32 passengers. 

The tare, load, and cubic capacity of the wagons (Plate VI.) are 
as follows : — 







5 ft. 6 in. 


Metre. 


2 ft. 6 in. 






T. cwt. qr. 


T. cwt. qr. 


T. cwt. qr. 


Covered goods wagon 


Tare, 
. Load, 


8 
16 


4 17 
9 3 


3 9 
3 13 1 


Low-sided wagon . 


r Tare, 
I Load, 


6 14 
11 6 


2 18 
6 19 


2 3 
4 19 3 






c. ft. 


eft. 


c. ft. 


Covered goods wagon. 


cub. capacity, 


1300-60 


870-50 


583*28 


Low-sided wagon. 


»» II 


327-25 


138-18 


118-69 



A brief description may now be given of the rolling-stock specially 
designed and constructed for the 2 ft. 6 in. gauge Barsi Light Railway 
in India. 

Thanks to the courtesy of Messrs ^tson & Co., Leeds^ and of the , 
Leeds Forge Co., the writer was able to inspect the Barsi light 
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RaUway stock exhibited at Kewlay in October 1896, and the diagrams 
lire here shown (Plate VII.) by permiaaion of the coaaulting engineer, 
Mr Everard R. Calthrop, who has had valuable experience of Indian ■ 
requirements, and whose name is well known in connection with the ■ 
light-railway question generally. 

In the year 1870, the Government of Bombay constructed a road — 
with earth-works, cuttings, and bridges — from Barsi Road Station, on 
the Great Indian Peninsular Railway, to Barsi, a distance of 22 miles. 
The bridges were supposed to ho built of sufficient strength to carry 
locomotives, but the engine about to be described had not then been 
designed, the gradients did not exceed 1 in 100, the curves were easy, 
and the embankments have, of course, been thoroughly consolidated in 
the course of years. In 1895, a company obtained from the Secretary 
of State a concession to construct a light railway on the road (to 
Barai, and since beyond), and this stock has been designed and con- 
structed for it, 

A rail weighing 35 lbs, per yard has been adopted, and the maxi- 
mum axle-load fixed at 5 tons. Mr Calthrop gives the following 
details of train-loads : — - 

Tons. Cwt. 
Max. weight of engine in working order, . 29 8 
Train load on gradient of 1 in IC" 
Actual tare weight of wagon. 
Max. load-limit per wagon. 
Max. weight of goods hauled, . 
Min. dead-weight of train, 
Composition of train, 

Mr Calthrop lays great stress on "tlie necessity of uniformity of 
axlo-loads for engines, carriages, and wagons on light railways of 
narrow gauge, when the prime object is the reduction of the weight 
and cost of the track to the lowest possible figure compatible with 
economy " ; accordingly, the rolling-stock, includmg locomotives, has 
been designed on the principle of fully utilising a maximum uniform 
load of 5 tone per axle, to run on rails of a minimum weight of 30 lbs. 
per yard, at a speed not exceeding, under ordinary circumstances, XH 
milee per hour. The maximum moving dimensions of this rolling-stock 
ore as follows i — 



190 16, or 73% of train, 
69 4, or 27% of train. 
12 wagons and 1 brake. 



Height at centre. 
Height at sides, 

Width, . 



The locomotives (Plate VII. fig. 2) are tank-engines of the " con- 
solidation" type, having 8 coupled wheels, 2 ft. 6 in. in diameter, 
bearing 19J tons on a coupled wheel-base of only 8 ft. 3 in., and a 
trailing bogie. All the wheels, coupled and trailing, are steam-braked. 
The total weight of the engine, fully loaded up, in irorking order, is 
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29 tona 8 cwt. The valve gear is of the Wabohert type, Tlie engina I 
has an extended smoke box. The followiag details may bs quoted; — | 

f, ., { Water, . . .800 gallons. 

Cylindera, diameter, . , .13 inches. 

„ atroke, . . , . . 18 inches. 

Heating surface, tubes, .... 48-1 sq. ft. 

„ „ Fire-box, . . . 44 aq. ft. 

„ „ Total 528 gq. ft. 

Fire-grate area, Sj aq. ft. 

Tubes, 110, l|in. diom. outs. I 

The haulage power of this locomotive was calculated on a basis of"! 
a train-load, exclusive of engine, of 151 tons taken up a gradient ot-l 
1 in 57, at 1036 tons* on the level and straight, and at 276 tons on I 
the proposed ruling gradient of I in 100 ou a curve of 600 ft. radioB, 
As a matter of actual performance at Newlay the engine hauled 190 
tons up the gradient of I in 67, so that the theoretical figures have 
been favourably under-estimated. 

For purposes of comparison it may be mentioned that the Cooch 
Behar State Eailfvay locomotives, on the some gauge, have a grate 
area of 5'18 sq, ft., and cylinders 8i in. diam. by 12 in. stroke ; carry 
400 gallons of water and 20 c. ft. of fuel (about half a ton of coat, 
for example) ; have six wheels coupled on a base of 8 ft. 6 in. ; and were 
required to haul only 275 tons on the level. The axle-loads on the 
coupled wheels amount to 13 tons 4 cwts. 3 qrs. on a wheel-base of 
8 ft. 6 in., as compared with 19 tons 15 cwts. on a wheel-base of only 
8 ft. 3 in. on the Barsi Light Railway. The Cooch Behar State 
Railway was designed for less ^vork and lighter rails and bridges, the 
weight of the rails being only 25 lbs. per yard. 

To combine the maximum haulage power with a uniform axle-loail 
of 5 tons has been the loading motive in the design of the Barsi 
engines. It is scarcely correct to say that this has saved the weight 
of the rail, for that does not depend only on the maximum axle-load on 
any one pair of wheels ; and it has been accomplished by the concen- 
tration of a greater weight within a shorter base, which has mods ii ■ 
necessary to strengthen or replace the bridges. I 

In designing the wagons the object has been to combine tha 
maximum carrying capacity with the minimum tare weight. Of the 
wagons (Plate VII. figs. 3, 4, 5) there are three patterns — the covered 
goods wagon, the high-sided coal wagon, and the low-sided or platform 
goods wagon. In accordance with Mr Calthrop's principle — ^which _ 
our locomotive superintendents in India now generally recognise— 
identity and interchaiigeability of parte and uniformity i; 
* EngiMering, Outobcr 30, 1896. 



250 LIGHT RAILWAYS AT HOME AXD ABROAD. 

sions, vheiever possible, are regarded as esseutiaL Tlie foUowin^ 
details are common to tlie three kinds of goods atouk : — 

Ft. In. 
Length over head-stocks, , ... 25 

Width, 7 

Length over bulTara 28 S 

Distance between centres of bogies, . 16 8 

Wheel-base of 1»gies, .... 43 

Total weight on raiU, fully loaded, . 20 tons. 

Al l three sorts of wagons are of the hogie type, and built through- 
out of Fox's pressed steel. The makers elaim that, although wagon 
and bogie frames of pressed steel might cost £6 Ss. per ton, 08 against 
£5 15s. for channel steel, they aro lighter by about 15 per cent, on 
bogies and 10 per cent, on frames, they consist of fewer separate 
pieces, and they require fewer knees and less riveting ; they suffer, 
therefore, less from vibration and corrosion, and accordingly last 
longer. On the other hand, it appears to the writer that repairs and 
renenala of parts can be more easily effected on built-ijp frames. Of 
the two types of bogies the non-bolster type would fieem to be quite 
good enough for 2 ft. 6 in. gauge stock ; its weight is made up as 



follows :- 



Weight of b 



Cwt. i; 



. Lbs. 



22 1 10 

The swing-bolster type weiglis, with brakework as above, 25 cwls. 

2 qrs. 10 lbs. The wheels have a diameter, on their tread, of 1 ft. 
11 iu. The high-sided wagon has a capacity of 1000 c. ft. All are 
fitted with a band brake which can be applied or taken off from 
either side of the vehicle ; the brake is applied to one bogie only. 

The length of the composite passenger car (Plata VII, fig. 6) is 43 ft, 

3 in. over buffers, and 40 ft. over head-stocks. The distance between 
centres of bogies is 28 ft. The bogies and under-franies are of 
pressed steel, The body of the car was made by the Lancaster Rail- 
way Carriage and Wagon Company ; is 40 ft. 6 in. long, and 7 ft. 
C in. wide over the sunshades, with a clear width of 6 ft. 2 in. in^de ; 
and is divided into luggage and brake compartment, an upper-closa 
compartment with sleeping-berths and lavatory, and a lower-class 
compartment witli tranaveree seats. The end platform and centre 
gangway pattern has not been adopted, nor did the writer see carriages 
witli open sides and awnings or tarpaulins hung as required, such as 
are frequently used on narrow-gauge lines in India and on the Con- 
tinent. SuushadeH are absolutely necessary in a country like India. 
There is a brake on each bogie, one worked directly by the hand 
vfaeel in the compartment, the other indirectly, but with equal effect, 
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thtough a pull-bar connection. The over-hang is such that, on the 2 ft. 
6 in. gauge, we have here coaching stock 6 ft. 8 in. wide over pillars, 
as compared with a width of 8 ft. in. on the standard i ft. 8J in. 
gauge ; the height, too, is ample, being 10 ft from rail level at the 
centre, and 9 ft. at the sides, A flexible buffer coupling has been 
adopted^ permitting a radial movement through an angle of 36 de- 
grees, so that the stock can bo admitted to sidings on curves with the 
maximum radiua of 150 feet. 

The line at the Newlay Exhibition of Earsi Light Railway stock 
in October 1896 was laid with 30 and 35 lb. Vignolcs rails on steel 
sleepers, supplied by tlie Moss Bay Hwmatite Steel and Iron Co., 
Workington. A diagram of the trial train ia shown iu Plate VII. 
fig. 1. The wagons and cars took the ISO ft. radius curves without 
difficulty, while the engine was able to manage curves of 250 ft, 
radius nominally, but in places much sharper, measurements made 
by the writer indicating radii of 190 and 210 ft. at two points chosen 
at random. An actual load of 190 tons* was taken up a gradient of 
I in 57, There is no doubt, therefore, that the engine can work the 
train-load of 260 tons on the ruling gradient of the Earsi Light 
Railway as required ; a load which would, on a passenger train, pro- 
vide accommodation for 30 npper-class and 736 lower-class passengers, 
while, with 13 goods wagons and a brake van, its capacity would be 
equal to 190J tons of goods and 38 passengers. Mr Calthrop men- 
tions this in support of his contention that the 2 ft. 6 in. gauge 
" possesses the greatest carrying capacity per cent, of capital cost," 

In actual use in India, the usual train-load is one lower-class 
carriage and one composite brake, with nine lojded goods wagons, 
making up a gross load of about 310 tons. 

The consumption of water is about 30 gallons, and of coal about4'l 
lbs. per mile per vehicle (including the engine). 

The cost of the rolling-stock delivered at Bombay (taking the rupees 
at 15d.) was as follows: — 





Rs. 


£ 


Enghi 


32,100 


2010 


Saloon car, 


1B,420 


1214 


Compoaite brake van, 


I7,4S0 


lOBS 


Lower class car, 


IB, 380 


Bfll 


Low-sided wagon, .... 


2,0i0 


127 


High-sided wagon 


2,680 


I6B 


Covered goods wagon, 


2,640 


las 



• Engineering, October 30, 1896. 
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The cost of this 2 ft. 6 in. gauge locomotive, therefore, is greater 
than that of an ordinary F class metre-gauge engine. Its tractive 
power is ahout the same. Its wheels are smaller, and it has a greater 
ratio of length of stroke to diameter of wheel, and is only suited, 
therefore, to run at a much lower speed. It hrings nearly as much 
adhesion weight on a shorter wheel-base, 19| tons on 8 ft. 3 in., and, 
the axles being so close together, a heavier load on each sleeper. 



I'.' Oauge. 
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CHAPTER XV. 

LIGHT RAILWAYS IN ENGLAND, SCOTLAND, AND WALES. 

Contents. —Corns, Eaaingwold. Festinioa, Glyn Valley, North Wales, a 

Sonthwold linra— Other lines— Wisbech and Upwell Tramway— Three UocM- 
SboeB and BoDwiclc Goods Line— Easingwold Railway — ProceedingB of the Light I 
Railways CommiBaiotiorB aud Board of Trade uuder the Aat of ISQS- Applioa- I 
tionaniade in December ISOS— And in May 1397— Ei^litExtennion — Motive powar I 
— Derby and ABhbourDe— Lizitrd — Pewsey and Salisbaiy — Lincolnahire tai 
Northunptonahire— Light Rail ways approved during 1898. 

Light SailwayB in England aud Wales. — Details gf the cost and 
working of half-a-dozen light railways in England are quoted below 
from the Raihray R'^limta, 1896, and it must ba confessed that if 
tha record of the past wore not likely to be beaten in the futnre, the 
prospects of light-railway enterpriae would be bad indeed. 

The Eaaingwold Bailway is a 4 ft. 8^ in. line, 2 miles 37 chaina 
long. It has cost nearly £17,000, of which £1267 was for Parlia- 
mentary and legal expenses and £2300 for land. Had the Light 
Railways Act of 189C been in existence, the costly procedure which 
is accountable for the first item would have been avoided, and advan- 
tage would have been taken of the arhitiation clauses of the new Act 
to obtain the land at ranch less cost. The Eaaingwold Railway would 
also have been exempted from the payment of passenger duty. In 
order to make both ends meet, they ran only afford to take third-clase 
passengers by the statutory Parliamentary trains night and morning, 
and they have to pay passenger duty on all other receipts. It seems 
to the writer that the Act should bo retro-active, and that lines like 
the Kasingwold should, as far as possible, be admitted to its benefits. 
Of such burdens as Parliamentary expenses and cost incurred for land 
it cannot now, of course, be relieved; these must be borne for ever 
The Southwold line appears to ba similarly handicapped. 

The Corris Ktulway is the only one of these half-dozen which has 
been built at anything like the small cost looked for on h'ght railways. 
Its gauge is 2 ft. 3 in. 

The Festiniog Railway, although of only 2 ft. gauge, has coat roan- 
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than £10,000 per mile. The earth-worka were heavy, the rail weighs 
as much as 50 lbs. per yard, a very busy traffic — both passenger and 
mineral, mainly in connection with the slate quarries — has justified a 
considerable espeaditure on rolling-stock, and liie works tuolude a 
tunnel nearly half a mile bug. It is a line that pays well, but it is 
not to be taken as an e^famplo of an average light railway, its con- 
ditions being exceptionally favourable. 

Of the others, the Southwold has a gawge of 3 ft., the North Walei 
3 ft., and the Glyu Valley 2 ft 4 J in. 

There are other light lines, not inohided ia the Railway Refurtw, 
such as the Wantage Tramway (Great Western Railway) and the 
Wisbech and Upwell Tramway (Great Eastern Railway), both of 
which take the main-line trucks, but have special passenger carriages 
of the tramoar pattern, and run partly — the Wiaboch and Upwell 
almost entirely — along the puhho road. There are also several speoial 
narrow-gauge lines like that on Mr Pike's property, which runs from 
the china clay mines to Poole and carries no passengers. Instead, 
however, of giving detaUs of a nimiber of railways, it seemed to the 
writer that a particular description of three standard-gauge light lines 
visited — a tramway (Wisbech and Upwell), a light goods line (Three 
Horse-Shoes and Benwick), and a railway (Easing wold)— would be 
more interesting and more useful than a mere collection of facts 
and figures. 

The Wiabech and Upwell Tramway, G.E.B. — One reason why the 
Tramways Act of 1870 [33 and 34 Vict. cap. 78] has failed to meet the 
case of such light hues as we are discussing is that it does not satisfaC' 
torily provide for the carriage of goods. When, however, a company 
like the Great Eastern Railway — under special Acts of 1881-82, con- 
firming the Provisional Orders relating to tramways — constructed the 
Wisbech and Upwell line, this objection was practically removed : 
(1) because the tramway made physical junction with the rails of the 
main line on the same gauge ; (2) because the design of the permanentr 
way not only satisfied the road authorities, but was such also as peN 
mitted main-line goods stock to pass over the tramway ; and (3) 
because the railway company could, at a minimum expense, make aU 
[lecessary arrangements for collecting, loading, through booking and 
dehvery of goods, and for other services. 

The tramway runs out from the Wisbech Station on the Great 
Eastern Railway — through Elm Bridge, Boyce's Bridge, Outwell 
Basin, and Ontwell village — to Upwell, a distance of 5\ miles. The 
total length of tramway open for public conveyance of passengers is 
7 miles 64 chains,* or 7'8 miles; and the capital nxpenditure was 
£41,926, or £5375 per mile of tram laid. Of the total expenditure, 
£31,425 was on account of way and works, £7000 for locomotive 
engines, £2485 for cars, and £1016 for legal and Parliamentary 
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* TfaBnoayi Retura for the year eading June 30, 189S. 
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The line is laid mainly on one side of the public road, and parallfll J 
to the canal, which it crosses three times. 

From the Wisbech home signal the track changes to a 50 lb. flat> I 
footed steel rail (Plate VIII. fig, 1) resting on a flat cast-iron chair | 
or bearing-plate, through which it is fastened to a transverse sleeper | 
of creosoted pine, measuring 9 ft. by 10 in. by 5 in., by means of s I 
compressed oak trenail and a wrought-iron dog-spike. The sleepen 1 
are spaced 3 ft. apart, centre to centre, and packed in gravel ballast r 
To the Yignoles rail a light 24 lb. wrought-iron guard rail is fastened I 
by f inch wrought-iron bolts passing through cast-iron distance I 
pieces — leaving a clearance of 1^ incli— at intervals of 18 inches, I 
This arrangement was adopted as a substitnte for the ordinary tram 1 
rail. Like the latter, it would permit the track to be paved with | 
granite setts — as was then intended^ in the four-foot as well as J 
outside the rails; but it diifered from the tram rail in that it coald t 
carry railway stock running entirely on the tread, and not on the | 
flange of the wheel. So much less objectionable, however, did the 1 
hne look, when actually laid, than the road authorities had expected I 
— so much more formidable are working drawings, especially secUoOB^ .1 
than the top view of the finished track— tliat the railway compaDy I 
was not called upon to incur the espoDse of paving except at level- 1 
crossings, as where, for example, the tramway curves across a pablie'>l 
road just as it emerges from Wisbech Station, The road authon-J 
ties were lenient, and not only the cost of paving or consolidating the'l 
road up to the same level as the rest, and so maintaining it, could iF 
be saved in such a case, hut also the guard rail, distance pieces, and.) 
bolta, which arc obviously superfluous. The qnsnUties and weighti^J 
of materials are given in Ute statement on page 257. 

In regard to points and crossings, it may be observed that thftj 
switch and stock raU are fastened by means of a bolt passing through J 
them, a cotter, and a padlock, the key of the latter being in chaise of | 
the goods porter at the stopping-place. 

As is usual on tramways, the trains on this line stop to pick Up^ 
and set down passengers at any point by the wayside ; but at each <u % 
the recognised stopping- pi aces above mentioned sidings and a gi 
lock-up are provided for the special purpose of accommodating goodt I 
traflic. A goods porter, assisted in one or two instances by a lad, tbM 
put in charge of the place, and the lock-up — which may consist of I 
one room, 17 ft. by 11 ft. in area— serves as an oHice and sack slonl 
as well. At the Upwell terminus there is a water tank and pit fori 
the engines. This is practically all that is required in the wAf ■ 
There is neither platform, telegraph nor signalling to btl'l 



pro' 



■ided. 



A gang of 



platelayer and three labourers maintains I 



The rolling-stock consists of five locomotives and nine passen((( 
cars ; but for goods, and for passengers also in case of emergency, n 
line slock is available. 




Ti aeight feet Tramcar. 
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WISBECH AND UPWELL RAILWAY. 

Quantity op Materials in Onb Milb Single Line with 

Wrought-Iron Guard-Rail. 



Description. 


No. 


Tons. 


Cwts. 


Qrs. 


Lbs. 


Steel rails, 50 lbs. per yd., in 30 ft. 
lengths, 2 in. on the head, 4 in. on the 
flange, and 4 in. deep, 


352 


78 


11 


1 


20 


Wrought-iron guard-rails, 24 lbs. per 
yd., in 30 ft. lengths, 


352 


37 


14 


1 


4 


Cast-iron chair plates, 11 lbs. each, 2 to 
each sleeper, .... 


3600 


17 


13 


2 


8 


Cast-iron distance-pieces, 3 lbs. each, 
18 in. apart, .... 


7040 


9 


8 


2 


8 


Fish-plates for rails, 15 lbs. i>er pair. 


351 


2 


7 





1 


Fish-plates for guard-rails, 5 lbs. each, 
one only at each joint, 


176 




15 


2 


24 


Fish-bolts and nuts, 0"63 lb. each, f in. 
diam., and 3| in. long. 


1404 




7 


3 


16 


Fish-bolts and nuts for guard-rails, 0*51 
lb. each, | in. diam., and 2 J in. long, 


1404 




6 


1 


16 


Wrought-iron dog-spikes, 5 J in. long, 
i in. square, O'CO lb. each, 2 to each 
Sleeper, • . . ■ 


3600 




19 


1 


4 


Trenails, compressed oak, 5^ in. long, 
1 in. diam., 1^ in. at shank, 2 to each 
sleeper, • • • . 


3600 










Sleepers, .... 


1800 










Wrought-iron distance-piece bolts, | in. 
diam., 4^ in. long, 18 in. apart, 0'86 
10.,. . • . . 


7040 


2 


14 





6 



The cost of a locomotive appears to be about £1400. Fig. 2, 
Plate YIIL, is a diagram of an engine with the casing removed. 
There is a platform at either end, the driver standing upon the front 
one, and the reversing wheel and regulator being arranged to work 
from both ends of the engine. The following details may be noted : — 

Cyhnders, . . . . 11 in. x 15 in. 

Tractive power, . . . 5042. 

Heating surface of tubes, . . 306*22 sq. ft. 
„ „ fire-box, . 43*24 „ 

B 
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Tola! heating surface, 


. 349-41) aq. ft. 


Grate area, 


9-70 „ 


Boiler barrel plates, . 


. i\ in. thick. 


Back pkte. 


. i „ 


Throat plate, . 


■ jV ,. 


Front tube plate, 


• S .. 


Fuel capacity, . 


. 23 cub. ft., or 1 ton of coal. 


Consumption of fuel, 


. 27 lbs. (Welsh'coal) per train- 




mile ; 2 1 lbs. per engine-mile. 



Under the Act certain refiuktions are enforced in regard to loco- I 
motives. The engine must Ije free from noise, produced by blast or ^ 
the clatter of machinery, such as the passengers or the public might ■ 
reasonably complain of ; and it must not emit smoke or steam to such { 
an extent as tbey might fairly object to. All fire iLsed by the engine 
niuat bo concealed from view, and the machinery must be covered at 
all points above 4 inches from the level of the rails ; the engines are 
Ijoxed in, therefore, with plates at the sides. 

The maximum speed permitted is 8 miles an hour; on facing 
points it must not exceed 4 miles an hour. A governor, therefore, is 
fitted to each engine (or, as the permanent-way inspector expressed 
it, the engine is "slotted"), so that when the speed of the engine 
pxcceds 10 miles an hour it shall cause the steam to be cut off aud the 
hrnkos applied. 

The engine must be provided with a speed -indicator ; with a special , 
l>cll, to be sounded as a warning as may be necessary ; and with a 
suitable fender, in order to ward olt obstacles. The fender attache! \ 
to each end of the engine is an nn com promising, straight edged grid- 
iron, commonly called a "cow-killer," whereas the V-shaped "cow- j 
catcher" — used in India, America, and elsewhere — would throw kj 
man or animal (whiL-h had broken through the fence and was caugbtl 
on the line) olf sideways, and would not necessarily kill him or ifl 
outright. 

liach coupled wheel must be fitted with a brake-block, which n 
he applied by screw, by trcmlle, or by other means, and also by steonbfl 
The Westinghouse and hand brakes are used. The engine and o 
must he capable of being brought to a stand-still at certain placevf 
and, in cose of emergency, within a reasonable distance. .' 
ingly, the Westinghouse brake is fitted to all cars, as well as ei 

The cost of the nine cars was £2485. They are of different p 
Fig. 3, Plate VIIL, is a diagram of an 18 ft. four-wheel composite c 
riage, with two compartments, to seat eight first-class and sixteen tl ' 
class passengers. Fig. 4, Plato VIII., is a diagram of a 38 ft. compoMbt 
carriage on bonnes, to carry ten first-clara and twenty-two thiid-c' 
passengers, and wcigliitig, when empty, lOJ tone. Both types 1: 
pbtforms and doors at each end, by which the paasongerB may e 
on<l leave the compartments, nnd a central gangway through whi 
tlio conductor may pass from end to end of the train, there b ' 
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sliding door opening between the compartments, flaps let down 
over the couplings, and hand-rails projecting from one platform to 
another. 

The maximum permissible loads are — for passenger trains, 9 
vehicles {the two larger tramcars each to count as 2 vehicles) ; for 
mixed trains, 10 vehicles, 4 oE which maybe loaded goods trucks; 
and for coal traias, i loaded trucks in winter and 5 in summer. 

The time-table provides for a daily service of 6 passenger and 3 
goods trains from Wisbech to Upwell, and of 7 passenger and 3 goods 
trains from Upwell to Wisbech, No cool or dead bufl'er trucks are 
to be worked by these tramcar trains ; a special trip has to be run 
for the working of audi traffic. 

An ordinary passenger train may include an engine, three cars, and 
a brake-van, more cars being required, perhaps, on Saturdays, The 
train stuff consists of a driver, a, fireman, and a conductor; the lost 
sells tickets. 

Two drivers and two firemen are employed on the lino at ona J 
time ; and the following locomotive staff is charged to the tram- ^ 
way : — 

3 drivers. 
3 firemen. 
2 cleaners. 
^ working foreman, sbop fi,tters, etc., when i 

repairs. 

The following are the permanent traffic staff 
way: — 

1 conductor. 

2 lad porters, 
1 acting guard. 

And assistance is rendered by tho Wisbeoli Station stafF as follows :- 
Porter and pointsman, cleaning cars, 
Lampman, lighting cars. 

Parcels porter, to deal with parcels on and off trams. 
Clerks, doing tho necessary clerkage. 

The rates and fares are given in the accompanying statements. 
It will be noticed that the first-class passenger fare to Upwell, 4d., is 
at the rate of only jd, per mile, and the third-class fare, 3d., at the 
rate of only ^d. per mile. The Wisbech goods rates, including collec- 
tion or delivery, cover tlie hatdaije over the tramicay, and no additioual 
charge ix made. 

During the year ending 30th Jime 1896, the gross receipts amounted 
to £2632 (about £337 per mile per annum, or £Gi per mile per 
week); tho working expenditure to £2213; and the net reveniio, 
therefore, to £420, 

Of the gross receipts, £1013 was from passengers; £43 from 
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parcela and mails; £1565 from animals, goods, and minerals; and 
£il from other sources. 

Tlio working expenditure was tJiua distributed :- — 

JCnintenanee of wny and works, .... £355 

Locomotive power, BQd 

Bepaira and renewals of engines, .... 308 

Repairs and renewals of cars, . . , . . 13 

Traffic expenses, . . ..... 580 

Bates, taxes and tolls, 69 

Goods claims, 21 

£221-2 

S'o charge, of course, was mado for direction, management, and 
supervision ; nor, it may t>e added, was any required on account of 
compensation for personal injury, although tho line runs across, and 
on the side of, the public roads. 

The car-mileage amounted to 32,8!)G, and the number of passengers 
conveyed was 103,639. The total inwaid goods traffic was 19,504 
Ions, and outward goods 16,921 tons. 

The gross tralBc receipts during five years Iiavo been £2338 in 
1892, £2541 in 1893, £2570 in 1894, £2395 in 1695, and £2621 
in J 896. 

Traffic is busiest in the winter, when at Upwell as many as 13 or 
11 trucks, perhaps, are loaded up daily, the general average being 
about 10. Lynn sends oil-cake, maize, and barley. From the neigh- 
bourhood, by means of tho intermediate sidings, are brought apples, 
potatoes, carrots, etc. As a nilo, mangolds cannot bear tho freight 
charges. If tho farmer's men are not busy, he will often cart them 
to Slonea, six or seven miles oS, instead of the two or three miles to . 
Upwell, and may thus save as much as 2b. a ton in railway carriage. 
When the demand for new potatoes in the London market has 
rolaxcd, and the imports from Jersey and tho Continent crowd out 
liome produce, tho farmers store tiieir potatoes till the winter, when 
most of this traffic is carried. 

The summer fruit traffic has encouraged the farmers, year by yeftr, 
to put more of their land under such cultivation. 

On the whole, the results are considered to bo satisfactory both to 

the company and to tho dbtrict served by tlie tramway. Net receipts 

of £420 on a capital expenditure of £4l,926~Dr little more than 1 

per cent. — may not bulk largely iii the returns published each year, 

but we must remember that these figures correspond with the haulage i 

on (he light section only, and that there is a much greater, if unro- 

^tfioi, profit to the company due to tho additional traffic, moro 

^■Hn>lly in apples, potatoes, and otiier agricultural produce, created 

^^B fostered by tho tramway, and carried over tho main line to 
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LondoD at an additional working expenditure wbicli is scarcely appre- 
ciable, English railways earn their dividends linrdly, and cannot 
afford to be too pliiliititliropical, but, given facUities for throwing out 
economicsl feelers and feeders, they are ready enoii<;h to add an honest 
[lenny to their revenue, and to boneQt the country districts. 

We ore here in the very centre of the eastern or arable section of 
England. The wheat area has been shrinktnj; eastward for the last 
twenty years, but there have recently been increases in barley, oata, 
and potatoes, principally in the eastern counties, which may partly 
compensate for the decrease of wheat cultivation. This corner of 
England comes next to Linoolnshire, Lancaster, and, perhaps, Chester, 
as a source of supply oE potatoes. Tbe produce of mangolds, wheat, 
and barley, too, is fairly largo, and it is satisfactory to know that, in 
the neighbourhood of the "Wisbech and Upwell Tramway, more land 
is every year being devoted to the cultivation of fruit and potatoes. 

The surface of this Fen country is, of course, fiat. Very little 
bridging had to be provided. The road was broad enough to take the 
tramway on one side; only for a short distance was it considered 
necessary to cut a corner and take up land for the purpose. So 
fencing or partition from the public road was requited. Competition 
for traffic on the part of road or eanol has not been formidable, and, 
altogether, the circmnslances have been favourable and the results 
satisfactory. A saving in capital cost would have been made had it 
been practicable to dispense with the guard-rail at once, and to use 
old but serviceable rails set free from the main Line. 

It would appear that tbe railway companies may very welt take 
advantage of the Light Railways Act, 1896, in two obvious ways — 
(I) by constructing short feeders ond branches with old rails and fish- 
plates (but not with old sleepers), and (2) by duKlamnfj certain exist- 
ing branch lines or sections of small traffic. 

The Three Horse-Shoea andBenwick Line, G. E. B, — A light goods 
line, on the standard gauge, from Three Hoise-Shoes {a goods dep5t 
between March and Whittlesea) to Bonwiek, in the Is!e of Ely, Cam- 
bridgeshire, is being construeted by the Groat Jjistem Railway under 
their General Powers Act of 1895 [58 & 59 Vict, session 1895]. It 
is to be a single track, 4 miles 3 fur. 270 chains long, with a wharf 
or quay on the north-west bank of the rivet Nene. The railway is 
not to carry passengers, but main-lino goods stock, including engine?, 
may circulate freely on it. 

The branch takes off, by a back-shunt, from the Ttireo Horse-Shoea 
goods station on the main line, and runs over the flat low-lying fen- 
land, through Quaker's Drove, West Fen Drove, Burnt House Drove 
depot at 2 miles 29 chains, Jones' Drove, and White Fen Drove — 
farmers' depOts, with sidings and lock-ups on the same pattern as oa 
the Wisbech and Upwell Tramway — to Uenwick. 

The line is so directed across the fields as to interfere with the 
drains and dykes as httle as possible. 

The track consists of old sccond-hund EO lb. bull-headed steel rails, 
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TelenEcd from the main line, fished with second-hand fisli-platos 
weighing 43 lbs. a pair iind new fish-bolts and nuts, and nuppotted in , 
new cast-iron 43 lb. chairs, which are held with new keys, and 
fastened with new spikes and trenails to new creosotcd sleepers. 
The estimate allows for 12 in. of ballast under the eSeeper, and as 
the soft soil, yielding to the efi'ect of the fen drainage, must absorb a 
good deal of the ballast, an inferior quahty is first put in to get a 
bottom, and the best is reserved for filling «nd packing. 

The probable cost per mile of such track may be estimated at about 
£972, aa shown in the accompanying table, Tlie figures may be com' 
pared with the alternative estimate of about £868 per mile for a light 
line laid with new 56 lb. F.F. atoel rails, spiked directly to the sleeper. 
New chairs had to be provided, because the old standard chair was 
too high-lipped for worn rail-heads ; and in such lines as we are con- 
sidering, we may safely assume thftt it will be most economical in the 
long-run to use new sleepers and new fastenings, and only to take 
rails, fish-platefi, and chairs second-hand, if they are available from the 
main line. The rate quoted for old rails and fish-plates is, of course, 
not one that can be fixed with great accuracy ; at the best, it can only 
represent a book value. 

The country traversed is flat and low ; the level drops, perhaps, as 
much as an inch per annum in consequence of drainage operations; 
and the soil is very soft. Accordingly, the troughs which conduct 
the dykes under the line are laid low enough to allow for sinkage in 
the bed ; and pile foundations are driven to a considerable depth to 
carry the line over the larger engine- drains. As an alternative to 
steam-power, wind-mills are erected to work the pumps on these 
engine -drains, and the sight of them is a pleasant relief to the general 
monotony of the landscape. 

The construction of tiie timber troughs — of which there are about 
twenty-five — is at once simple and economical {fig. I, Plato IX.). 
Including the clearing out of the dyke, one of the most expensive 
items, the cost of each is probably not more than £6 or £7. The effec- 
tive section b 18 in. square, each side being built up with two planks 
9 in. wide and 3 in. thick, laid longitudinally on edge, one over tho 
other, the floor and cover of the trough counting also of 3 in. planks. 

The typo of timber bridge adopted to carry the railway over the 
engine-drains — which have to bo crossed in four or five instances, 
although the intersection of water-courses is avoided aa far as possible 
— consists (fig. 2, Piute IX.) of a 12 or 15 ft. span on piles driven to 
a depth of about 24 ft. 

Over the river None is to be built a bridge {fig. 3, Plate IX.) con- 
sisting of four small spans, and a central one of 25 ft. 6 in., for which 
old wrought-iron girders are available. The j»i!e foundations will 
reach to a depth of 34 ft. The minimum lieadway, about 9 ft. clear, 
iti Hullicient for barges to pass under the girders. 

The fencing is an expensive item, gnidgingly provided by tha . 
thrifty engineer. It is of tho usual wooden post and rail pattern,. 
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Approximatb Cost op One Mile op Pkrmanknt-Wat, with 
Second-Hand 80 LB. Rails and Fish-Plates prom Main Line. 



Tons. Cwt. Qre. Lbs. 


No. 


Description. 


Bate. 


£ 8. d. 


114 





Approx. 


Bull-headed rails, old second- 
hand, 80 lbs. to the yard 
originally. 


£ 8. d. 
2 5 


256 10 


6 15 


16 




Fish-plates, second-hand, 43 
lbs. a pair. 


2 5 


15 4 9 


17 1 


4 


1408 


Fish-bolts and nnts, ^ 




9 7 2 


8 1 10 


74 6 2 


8 


3872 


Chairs, 431b., 




3 


222 19 8i 






3872 
7744 


Keys, ) 

[per 1000 
Trenails, j 


new. 


4 
2 2 6 


15 9 9 

16 9 1 


4 15 


8 


7744 


Spikes, 




7 8 10 


85 7 6 






1936 


Creosoted sleepers, > 




3 1 


298 9 4 






1760 


Yards run, labour in laying, 

Use of loco, for distributing, 
say, 


10 


88 
15 


£971 12 









Approximate Cost op One Mile op Permanent- Wat, with New 

56 LB. VlGNOLES RaILS AND OTHER MATERIAL. 



Tons. Cwt. Qrs. 


Lbs. 


No. 

1 


Description. 


Bate. 


£ 8. d. 




88 





• • • 


Steel rails, flat-footed, 56 lbs. 
to the yard, • • 


£ 8. 

4 15 


d. 



418 




5 





• • • 


Fish-plates, • • 


5 10 





27 10 




14 





• • • 


Fish-bolts, .... 


9 10 





6 13 




2 10 





■ • • 


Dog-spikes, . . 


8 





20 




«•« 




1936 


Creosoted sleepers, « . 


8 


1 


298 9 4 




*• • 




1760 


Yards run, labour in laying. 

Use of loco, for distributing, 
say, . . • • . 


1 





88 
15 




£86712 4 




k 


\ 
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and may cost Is. 5J(1. ot la. 6(1. a yard. As a ditcli will bo dug and 
a raised thick-set hed((e planted within the fence— making up the 
ultimate coet to about 29. a yard — the latter ivill not require renewal 

Sufficient land has been taken up by agreement with the farmers, 
at an all-round price of X30 per aero, to allow for doubling the track, 
if necessary, hereafter; while, at the "droves " or depfJta, the width 
from fence to fence will leave ample room for a 30 ft. roadway 
beyond the sidings. 

The plan of tlieso sidings is that ot a loop with two dead ends (fig. 
4, Plate IX.), and carts approach by the usual unmetalled fen road, 
crossing the railway at oite end of, and running parallel to, the sidings. 
The loop is long enough to hold 25 trucks, allowing 20 ft. for each. 
The plan of the depflt at Bonwick is shown in fig. 5, Plate IX, 

A rough estimate of the cost of way and works for a light railway 
in tho Fens is given on the next page. 

There is a very heavy traffic, principally coal, from viil Potetborougli 
to March and onward, over that portion of tho main lino with which 
the Beuwick branch connects, as many as 40 specials sometimes 
running in a day. Of local agricultural produce, carrots, potatoes, 
and other roots form the bulk of the traffic. The farmers to be 
served by the new branch own or rent large holdings and are well- 
to-do, so that there is every prospect of the Ben wick line paying, 

The Easiugwold BailwHy.^The Easingvvold Railway is owned 
and worked by a private company. It was constructed as an ordinary 
railway under a special Act of 1887, and nios out from Alne, on the 
North-Eastern Railway, to Easingwold, a distance of 2 miles 37 chains. 
The hne was opened in July 1891, 

The cost was as follows : — 

(o) Parliamentary and legal expenses, . jE1,267 .3 7 

(6) Way and works, 11,973 3 10 

(<.■) Locomotive 1,119 

(d) Coaches 301 9 7 

(e) Land, 2,300 8 8 

.£16.961 5 6 



This railway is not— like the Wisbech and Upwell Tramway— laid 
on a public road, but — like tlie Three Horse-Shoes and Benwick light ] 
goods line — right through the fields. 

After clearing Iho pointo at Alne, the permanent-way changes Iron J 
the bull-headed rail in chairs of the main line to a 2 1 ft. 60 lb. flat- J 
foot4>d steel rail resting directly on the sleeper. To the guard sleepen J 
^ihosa nearest the rail-joint — aud to Iho middle two the rail is] 
faatened by an iDside and outside fang-bolt an<l clip, the bolt passiDS 
through the flange of the rail ; to the other sleepers the rail is lield 
down by two dog-spikes on the outside and one ou the inside. Tba J 
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Bleepera — of the usual dimensions, 9 ft. by 10 in. by Sin. — are gf j 
uncraosoted lareli, the intervals between theni being 32 ins., centra to [ 
centre ; they are packed in Btone ballast. The lioe is maintained hy I 
only two platelayers, J 

The raihrny ia practically a surfaco line. Tbe steepest gradieut is I 
1 in 100. There is no other bridging than a 10 ft. girder spanning ti | 
small stream between Alne nnd Crankley. The line of iencing haa J 
been planted with thick-set, but that does not seem to tlirivo. I 

There are two level-crossings—" Ben Smith's " and Crankley — each, I 
provided with gates, a lodge and a siding, and tended by a gatekeeper, 
who is tbe wife of a platelayer. The aiding is connected with tlio ' 
running line by a crossover, not a turnout. 

At the present terminus, Eaaingwold, are a passenger-station build- 
ing and platform ; a goods shed of corrugated iron and a platform ; 
an engine nhed of corrugated iron, with an engine pit, bench and vice, 
forge, sand oven, cupboard for oil and waste, etc.; a coa! swge, a load 
gauge, a weighing-machine, a water column, and a dop6t belonging to 
the " Farmers' Trading Company," with a raised platform, a siding 
running up to it, and coal-shoota on the olf side. 

The small passenger-station biiilding cnntains an office-room for 
the secretary, another for the" station ogrnt, a waiting-room, and a 
lamp- room. 

The Easingwold Station points are locked and controlled by an 
Annett's key, kept and used by the guard or driver, and applicable 
also to tbe siding points at " Ben Smith's" and Crankley level cross- 
ings. As is well known, the possession of such a key places the 
control of all these points in the hands of its holder, and it cannot 
be removed from the lover until the lino has been re-mado for through 
running. 

Tbe rolling-stock consists of one locomotive engine and two passen- 
ger coaches. 

The locomotive, a small six- wheels-coupled tank-engine, with a 12 
io. by 18 in. cylinder, weighs not more than 20 tons 3 or 4 cwts- when 
fully loaded with coal and water, but takes a load of two passenger 
coaches and eight or ton loaded goods wagons. It carries 10 cwts. 
of coal and 450 gallons of water, ample for the short runs to and fro ; 
and, the grades being cosy, it is provided with a hand brake only. 

One of the passenger carriages has a compartment occupied by the 
guard, who controls a hand brake and bus charge of the luggage. 

Goods stock belonging to the main line is taken over and used on 
tbe branch, subject to demurrage charges after two days' det«ntion. 

The train sen,-ice — much more liberal than proliably a trunk line, 
working such a bramh, would care to provide— consists of no leaa 
than nine trains each way. That this should be possible is a 
remarkable example of economical working on a very small scale, and 
with a separate, small, but sufficient stutf, i.e., under independent 
and, therefore, very difficult conditione. Such results could only bo 
obtained hy the rcodincas of every sorrant of so small a staff to do 
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anything that ia required of him. Their duties miLst be largely 


iuterchaageahle. 


Thus, the running staff consists of two men, who act as guard and 


driver alternately, and of a fireman. And at certain times one driver 


relieves the fireman, in which case— as mentioned below— one of the 


station porters acts aa guard. 


The station ptaff consists of an agent, two clerks, and two porters at 


Eaaingwold. One of the latter does " guard " for the last two trains. 


Such versatility of service is the very essence of economical light- 


railway workiiig. 


It is just as evident in the administrative staff, which consists of 


the secretary, Dr BuUer Hicks, whose valuable services are purely 


honorary, and of his paid assistant-secretary, Mr BeDsIey, who is also 


the secretary of the " Farmers' Trading Company " above referred to. 


Thus, the costs of superintendence and administration — so likely to 


bulk largely in the expenditure o£ a separate organisation on such a 


email scale^are reduced to a minimum. 


The rates are fixed in agreement with the Korth-Eastern Railway 


Company, who determine the through rates, and allow the Easingwold 


Railway Company a proportion. 


There are two Parhamentary trains daily, the first and last each 


way. The passenger fares are 3d,, 4d., and 6d., third, second, and 


first-olass respectively, and the return charges are double, J 


A progressive revenue account may he thus abstracted :— 


^H 




Half-Ysara. 


Bece[pt9. 




B^DM. 


1 




£ s. d. 


£ a. A. 


£ B. A. 




Deo. 1891 


flJ5 4 1 


488 12 5 


lis 11 8 






Jano 139-2 


832 15 10 


S79 17 3 


89 IS 7 


^H 




Dec „ 


647 IS 2 


075 IS 


27 18 10" 


^H 




June 18S3 


6Se S 4 


62i Ifl 3 


127 10 1 


^1 




Dec. „ 


753 3 1 


663 16 101 


189 6 ai 


^^ 




June l&U 


802 10 7 


4B0 3 9 


212 S 10 


^H 




Dec. „ 


S6e 1 3 


616 14 2i 


360 10 Oi 


^H 




June 18B5 


722 8 i 


445 13 3 


276 IB 1 


^H 




Dec „ 


829 16 1 


616 5 1 


311 10 


^H 




June ISSa 


713 11 11 


167 16 1 


275 IS 10 


^1 




Dec. „ 


SS2 5 3 


501 12 1 


380 13 2 


■ 




• Deficit. 


d 
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The lialf-yearly talaiicea have been largely dirainislied hy mort-l 
gago interest and tho rodiiclioD (ami, at tlio end of 1896, the obli- ' 
teration) of the debit balance ou capital account. 

Of tlie eeriea of revenue iLccounts, etc, placed at tho ^vriter'a dis- 
posal by Dr Biillcr Hicks, it will be sufficient to quote in detail those 
for the fifth half-year ending 31st Dec. 1893, and for the elevenlli 
half-year ending Slst Dec 1896. 

The decreases under nearly every item of expenditure, occom- 
panied by increased receipts, are encouraging. 

Tho receipts for mfrchandise are shown /e(w cartage. Tlie djfler- 
ence is paid to a ruUoynian for cartage, and, at the rale of In. 3J. per 
ton, amounts to about £4 per mensem, or£r>0 per annum. The rulley 
belongs to the Easin^wold Railway Company, tlie horse to tlie man. 

The proportion per cent. o[ expenditure to receipts has been 
reduced from 75 during the second half-year of 1S93 to 56 during 
that of 1896. 

The receipts from passengers during the second half-years of 1893 
and 1896 were made up as follows : — 



Number. 


DeKriiitioa. 


Half-year ending Slat 
DfoeinbBr. 


IBDl 


ISM. 




1883. 


ISOfl. 


in 

23,238 


432 
17,430 
2,91G 


Fir«t-C1»H, . 
Sec«.d-ClM«. . . 

Tbird-Clws, . . 


£ s. d. 
12 4 e 

276 5 a 

S 14 


£ a. d. 
10 14 

281 S Q 

S6 3 

3 18 


33.733 


20,188 


SewoD Titketa, . . 


£201 4 3 


£335 1 8 



Although the ntimbor of powengera was less in 1896, the roceipti \ 
'Were larger ; and the inference is tliat, on such short journeys, people I 
prefer to pay somewhat more, and travel second-class. This seems to J 
show ttiat, if it is necessary to charfie somewhat liigher rates and I 
fares on short light railways, cacli individual member of the publilil 
can afford to pay tho difference on so short a distance ; as a particular 9 
item of expenditure it is triOing lo tlie customer, in the aggregate fil 
enables tho railway to survive, f 

The outward goods traffic consists of agricnUural produce in general, j 
and of grain, hay, and potatoes more eapucially. Tiie hay is carriod I 
as far oa Haltwhistle in Northumberland, and the potatoes to J 
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LIGHT RAILWAYS AT HOME AND ABROAD. 

London. Inwarda tlio traffic consiata mainly of grain, raanurc, lime, 
coal, etc. All the cool and lime are received from Yorkshire and 
Uiirliam collieries and kilns, and amoanted to 4170 tons in 1896. 
The total tonnage of goods in that year was 14,546. 

Very roughly, 40 per cent, of the gross receipts was contributed liy 
passengers. 

Among other — not indirpct, but rather very direct — benefits which 
Easingwold and the neighbourhood owe to tlie railway are an earlier 
and more frequent postal delivery. 

At Alnp, their junction with the North-Eastern Kailway, the 
Easingwold Railway Company do their own sliuntiug, but the main- 
line staff perform hooking, cleiking, and other station services for 
them at a. small annual charge. Engine and carriage repairs are car- 
ried out in the North-Eastern Railway workshops. In the dirision 
of earnings in station facilities, and other matters, the main line in 
liberal to the branch. For exatiiple, on nuch occasions as agricultural 
show and olher special days, the JJorth-KaBlern Company lielp freely, 
■without reference to the actual working agreement. 

Applications nnder the Light RailwayB Act.— Of light railway 
proposals since the passing of the Act of 180G there is now somethiog 
to he said. 

TVlien the Light Railway Commissioners sent up their first order, 
the Board of Trade decided— with reference to section 8 (2) of tlie 
Act — " to publish a short notice of the making of the order by the 
Commissioners, and of its suhmissiou for coudrtjiation, in the form of 
an advertisement once in each of two euccessivo weeks in the local 
newspaper which had contained the original notice of the applica- 
tion, accompanied by an intimation that any objections must be 
lodged with the Board of Trade within three weeks from the publica- 
tion of the first advertisement,"* Objections having been duly 
received by the department, the Board appoint a day for the con- 
sideration of the order, and give all objectors an opportunity of being 
heard. The Board then consider the order with special reference to 
the points mentioned in section 9 of the Act, vie. — (a) the expediency 
of requiring the proposals — on account of the magnitude of the under- 
taking or its effect on an axisting railway company^to be submitted 
to Parliament, (!>) the safety of the public, and (c) any objections that 
have been lodged with them. It is from the zeal of the Boaril of 
Trade in attempting to ensure the safety of the public that light rail- 
ways have moat to dread. It wilt be extremely difficult for that 
department Hrst of all to tear themselves free from the old traditions, 
and afterwards to avoid drifting back into the old ways ; it can only 
be hy their steady determination to include no provisions in the name 
of safety which are unreasonable or inexpedient. It the Board, after 
making such amendments as they consider requisite, confirm the 
order, notice is given in the Londtm Gmdle of the confirmation, and 
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ho promotere are required to aupp-ly the public with cojiiea of the 
srder at a price not exceeding Is, a copy. 

The Light Eailwaya Act came into operation on the Uth August 
IS96. The Board of Trade immediately issued to local authorities a 
memorandum drawing attention to its provisions, and in September 
896 made rules * with respect to applications to the CommissionerB for 
rdera authorising hght raolwajB. In the mouth of December 1896 
pplications were made for fifteen light railways in England, three in 
Wales, and ten in Scotland ; and the Commissionera held their first 
ocal inquiry at Basingstoke on the 28th January 1897, when Sir 
Jharles Scotter (general manager of the London and South Western 
lailway) gave a description of his company's proposal to connect 
Basingstoke on the main line with Chawton on their Famham, Alton 
ind "Winchester line, by means of a tight railway. 

Of these twenty-eight schemes t the following were withdrawn :— 


1 




1 


Gauge. 


Engineer'B 
Estimate. 




1 


M. 

9 

124 
H 


Ft. In. 
3 6 

3 6 

i Si 


£ 
50,171 

68,885 




combs). 
Norwich and District. 
Gifford and Garvald. 




The following were rejected :— 


H 




Omge. 


Engineer's 
Estimate. 




1 


11. 

30 

i 


Ft In. 
do. 

S 
3 S 

V 


62,784 
89,4fi9 

38,938 
28,418 
108,671 
r.8,B70 


DarflDth Valley (Dartford to Eynesford). 
Dartlord Diatriot (Dartford to Eynoaford. 

Wilmiiieton to Swanley, Farninfjham to 

Stansted). 
Grimsby and a.ltfle«t!>y. 




Ona was deferred :— 


fl 




t 


-»«-|lEr 




1 


M. 

U 


Ft. In. 1 £ 

i 81 1 41,343 


Llanfeir aud Meifod {LUnfair to ArddleenV 


k 


■ Appendix IX. 

t Beparl of Procee^lingi o/ Board of Tradt and of Light Railvny OmnUiioncr 
miler Light Jtnilwa!/! Act (dated D«ccmber 1897}- 
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! 


Gttg.. 


Enginwr'a 
Estimate. 


1 


1 




u. 


Ft. In. 


£ 




■ 




9| 


S S 


4».23t 


Ctewe. 






2 


4 8i 


18,843 


Eaat and West Yorkshire Union (R«Un Hcpod 
to Royd's Green, Lower). 


■ 




11 


2 e 


30,565 


ElBeoham, Thaited. and BardGeld. 






H 


4 Si 


44,g7S 


Flambornugh and Bridlington. 

Hadlow (Tunbridee to ClaTgat« Cross and t» 






111 


do. 


49,045 












Nettl«9ted). 






Hi 


3 e 


67.586 


London and South- Western Railway Company 






13 


4 81 


ua.7i6 












-BaBinffstokeandAllon. 
Polterieii (Longton and DlBtriot). 


^H 




14 


4 


83,066 






2( 


3 6 


17,&64 


West Hartlepool. 






7 


4 8i 


24,991 


Wrington Vale. 






12* 


do. 


59,040 


Ciower (Cljne Wood to Port Eynon). 






6i 


do. 




Carmyllie (Elliot Station to Carmyllie 
QnarriBS). 






\n 


do. 


78,030 


CrODiarty and Dingwall. 
ForuDsrd, Helricli, and Fortskerra. 






do. 


58,rill 






13 


do. 


00,000 


Groat North of Scotland Railway—Echt Ligbt 
Railway (Aberdeen to Kirktonn ofEcht). 






101 


da. 








11 


do. 


81,962 Catfldonian Rail way- LradhilJa Liglit Railway 
(Elvanfoot Station to Waulockheai). 






H 


do. 


26,766 TliB Mound, Embo. and Dornoch. 


_ 




mitted to the Board of Trade for confinnattan ;— ^H 




Basingstoke and Alton. ^| 




Eaat and West Torkshtre Union. ^M 




Potteri?3. ^H 




Hadlow. ^M 




WrinMton Vale. ^H 




Gower. ^^H 




^^M 








Weal Hartlepool. ^H 


And the first four of these were confirmed by llio Board of Trade io^l 


DeceiD 


ber 189 
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Treasury assistanoo was sought by none under section 4 of the Act 
(in addition to advancea made by any county, borough, or district 
council), but by the following under section ."i : — 

ELsonham, Thasted, and Barnfield. 

Llanfair and Ttleifod. 

Cromarty and DingwalL i 

Foisinard, Melvich, and Portskeira. 

The Mound, Embo, and Dornoch. 



AflfliatancB from local authorities wae sought by the following : — 

Elsenham, Thaxted, and BaruSeld. 

Flamborough and Bridlington. 

Cromarty and Dingwall. 

Forsinard, Melvich, and Portakerra. 

Lauder. 

The Mound, Embo, and Dornoch. 

Objections on the part of town corporations, district councils, or 
other local authoritiea affected, insufficient public need to justify the 
compulsory acquisition of land in the face of strong opposition, undue 
interference with the interests of landowners, ineligibility of what are 
essentially urban tramway schemes, failure to prove the need for the 
line in the public interest, non-compliance with the rules of the Board 
of Trade — such are the grounds upon wliich applications may be 
rejected. 

Omitting the Gifford and the Garvald (9J miles), and the Car- 
myllie (5J miles) — for which the estimated cost is not given— the 
total length of twenty-six light railvraya of various gauges is approxi- 
mately 295 milea, and the engineers' estimates amount to £1,345,351, 
BO that the average estimated cost per mile is about il4560. 

In May 1897 also twenty-eight applications were made for orders 
authorieing light railways — 19 in England, 4 in Wales, and 5 in 
Scotland. Of these the following were withdrawn : — 



J 


Gauge. 


Engineer'. 

Estimate. 


M. 
9 
4 

1 "^ 


Ft. In. 
4 84 

3 e 


£ 
8,019 Corporation of London Foreign Cattle Market, 
Deptford. 
28,329 Torquay and Paignton. 
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Kslvedon, Ttptree. and Tolleabury (Ketvedon 

to Blockw&ter Elver). 
Norwich and district (No. 3). 
Itea VbIIbj (Minsterley to (.'liirbury). 
Llandudno and Colwjn Bay (Calwyn Bay tu 

Deganroy. 



The following were rejected :— 



1 


Gauge, 


EnginMrt 
Estimate. | 


101 


2 6 


^ 1 

11,228 Taunton (wholly wlchlu the borongh). 

2*,250 1 Uanfjllin and UangyUOB. 1 



And 18 are shown na approved or passed by the CommisatonerB :- 



! 


Gauge. 


Enginear-g 
Estimate. 


u. 


Ft. lu. 


£ 


H 


i 81 


U,413 






1IH,2G0 


13 


4 


43,5»4 


8f 


3 a 


bl.MS 




4 8i 


6a,S02 




do.A2 6 


128,481 




* 81 


34,761 


"1 


do. 


88,S87 


Si 




30,343 




116.407 


1* 


do. 


16,741 


61 


do. 


89.255 






45,954 


m 


2 fl 


2!,»DI) 


*h 


4 Hi 










H 


do. 


131.691 


m 


do. 


110,000 



BridliiietOQ, B«efbrd, and North FrodiDgham. 
Dartfbrd District (Stone to Stansted and Swaolay). 
Derby and AshbourDB. 

Dudley and Distriot (Dudley to Stourbridgt). 
Ooole and Marshland IBaircliffa to Adlingfleet]. 
Leek, Caldon, Low, and Hartineton. 
Lincolnshire and Norlhampton shire (Peakirh tu 



North Holderness (Bavarley lo BMfonl). 

Oreat Westeru Kailway Coinpiny iPcwtey and 

Saliabary). 
St Ocorge and Hanham (Suoimerhill Road, 

BrintoltoHanham). 
West Mtnoheater (apJ^roTl■d in part), 
't'anat Vatley (Purthywieu to Llau^nog). 
WeUhpool aod Llantair. 
Fruerburgh, and St Combs. 
tiilTord and Oarrald (Ormiston to Garrald). 
Oraat North oF Scotland Uailway— Echt eitsu- 

Wnt Highland Railva^ — Locb Fyne (Arrochar 
to Loch Fyue. oj][iosiC« luvenray). 
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Treasury aasistaoce under aection 4, and asaistanee from local 
authoritiee, were sought by the following : — 

Bridlington, Beeford, and North Frodinghaiu. 

Notth Hoi de mess. 

Rea Valley. 

Llanfyllin acd Llangynog. 

Tanat Valley. 

Welshpool and Llanfair. 

And of these the following : — 
Eea Valley, 
Llanfyllin and Llangynog, 

Bought Treasury assistance under section Ji as well. 
The following : — 

Kelvedon, Tiptree, and Tollesfaury, 
Leek, Caldon, Low, and Martington,^ 
Fraserburgh and St Coniba, 

sought Treasury assistance under section 5, and of these one :- 

Leek, Caldon, Low and Hartington, 

sought assistance from local authorities aa well. 

Omitting — for reasons presently to be given^ — the Corporation of 
London Foreign Cattle Market, Deptford (3 furlouga in length), the 
Taunton (2 miles), and the Echt Extension {3J miles), the total 
length of 25 hght railways is approximately 268 miles, and the 
engineers' estimates amount to £1,432,192, so that the average 
estimated cost per mile is about £5344. 

The Commissioners did not consider that the Deptford scheme 
(being entirely within the Metropolitan area) and the Taunton pro- 
posal (for a purely urban tramway) came within the scope of the 
Light Railways Act, The Echt Extension — completing the Echt 
Light Railway by connecting it with the main line at Kittybrewster 
in the northern suburb of Aberdeen — lies almost entirely in tunnel or 
deep cutting, and is, therefore, so costly and exceptional that it is 
omitted from the above calculation of the average cost per mile of the 
light railways for which applications were submitted in May 1897, 

The motive power proposed for most of the fifty-six schemes which 
have been named is steam ; for others it is merely described as 
"animal, electric, or other mechanical," "animal or electric," etc. ; 
for three lines — the Isle of Thanet, Llandudno and Colwyn Bay, and 
Derby and Ashbourne — electricity was deflnitely named. The Derby 
and Ashbourne line will nm alongside the highway — serving the 
Dovedale tourist traffic and tapping a rich agrioultnral district — and 
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antkc an independent way within the town of Derby to reach the 
Great Northern Railway station. 

The tight railway from Ilelst^n to the Lizard will serve a large 
tiehiag industry, encourage tourist traffic, and bring the ComiSi 
farmers' early vegetables and fruit to the great markets, tapping, as 
it will, an agricultural district capable of considerable development. 

The proposal of the Great Western Railway Company, strongly 
supported by local opinion, to construct a light railway from Salis- 
bury through the Avon Valley to Peweey — and therefore pasang over 
land acquired for tuilitary purposes^haa been approved, and the 
Board of Trade have since confirmed an Order, although the ecbema 
was at one time strongly opposed by the War Office. 

Crowland, by means of the Lincolnshire and NorChamptonahira 
scheme, will now have direct railway communication with Postland 
on the Spalding and starch line, G.E.K., and Peukirk on the Peter- 
borough and Spalding Loop, G.N.R. 

Since the issue of the Beport of (]ie Proceedings of the Board of 
Trails, iiTuIer Ike Light RaUteaya Ad, 189G, during Ihe period ending 
31k( Deeemlier 1897, ami of the Proceedings of the Light Railway 
Commissioners (luring llie period ending 22»d November 1897, ap] " 
cations for the following light railways have been approved by 
Commissioners : — „,,_ 



Abergsvenny and Moumoutli, 
Orimsby and Ssltfleotly. 
lale of Axholmo, 

Ameabnrj anil KHUbiry Camp, 

UiddUton (LanRoahirej. 

North Shields. TyiiPtnoutli. and Ditttiot, 

North Sunderland, 

Bochester. Chatham, aii>i District, . 

Isle of Shopppy, 

Ventnor, , . . . 

Bank foot, 

Coatbridgi' and Airdrie, 

BarkiDg and Bticton, 

Pewaey and Salisbury (Dflvi/es Loop), 

Hanwall and Uxbrid),", 

Hampshiro (Cmliam and Hordean), . 

Poole and Dutrict, . 

South Norfolk, 

Didoot and Walliiigtuii. 

Derby and Aahbonrna (additional powvn). 

KochaAer, Chatbam, and OilliDgham [new ! 

Dundsa and Droughty Ferry, 

Maidens and Dunnra (Ayr), . 

Liverpnol and 1'roiout, 

Cantral Kowuc (turtl)'). 

Itardfleldjnd Sible Hedinghuni, 
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174 
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APPENDICES. 

APFKMDIX I. 
COST OF RAILWAY CONSTRUCTION IN DIFFERENT COUNTRIES. 
It B(ji.i.imN op TSE Iktbbnationai. Bulwat Conouess, 





Vol. X,, No. 7, July 1896.; 






m 


COUNTRIES. 


DaUto 

whlcli 
Statistics 


HiUage 

at that 

Data. 

4 


CoDstruetian 


Capital. 


Total. 
5 


Per Mile. 

6 




I.-EirROFE. 






£ 


£ 


1 




81. 3. 1895 


27,433 


569,043,160 


20,411 


3 


AnetriA-UuTiRarv. . 


31. 12. 1891 


17,077 


329,771,950 


19.310 


8 


Great Britain and Ireland 


31. 12. 1894 


20,904 


885.387,350 


47,138 


4 


France 


31. 12. 1694 


22,499 


617,517,650 


27,446 


E 


RuBda. . . . . 


31. 12. 1892 


18,441 


328,664,660 


17,708 


e 


Italy 


31. IS. ISSO 


6,493 


164,221,860 


23,752 


7 


Belginm (State RaUwajs 


31. 12. 1883 


2,038 


6S,3S6,800 


27,168 


a 


Swttn«la>.d. . . . 


31. 12. 1883 


2,079 


44,642,600 


21.473 


9 


Nrthe'rlanda, .' .' ' 


31. 12. 1SS9 


6,273 


113,624,560 


18.113 


10 


1887 


1,630 


27,734,600 


17.015 


11 


Db amark (State Railways 


31. S. 1802 


947 


9.643,000 


10,077 


12 


Norway, . . . 


30. 6. 1894 


1,001 


7,593,000 


7,664 


13 


Sweden (State Railways), 


31. 12. 1894 


1,900 


18,061,860 


8,448 


14 


Boumania (State Bail- 

..^r.'' : ; ; 

Total. . 

n— 

United StatM of Amarioa, 


31. 12. 1883 


1,625 


24,259,260 


16,807 


16 

I 


1894 
30. 8. 1884 


335 


3,968,100 


11,830 


180.576 


9,275,286,750 


25,083 


176,668 


3.267,259,600 


12,840 


2 


Canada, 




9. 1884 


16,785 


188,474,750 


11,830 


3 


Braid, .... 


31 


12. 1891 


e,388 


61,119,250 


8.587 


4 


Argentine Ropnblio, 




1893 


8,357 


85,577,900 


10,240 


G 


Brftiah India. . . 


31 


12. 1803 


18,455 


226,331,600 


12,288* 


6 


Java (State Railways), . 


31 


13. 1893 


607 


8,206,850 


10,226 


7 


Japan (State Railways), . 


31 


3. 1394 


978 


11.310,800 


11,664 


8 


Algiers and Tunis, 


31 


12. 1894 


1,990 


26,071,260 


13,101 


a 


Cape Colony, 


1 


I. 1894 


2,228 


20,092,300 


8,018 


10 


New South Wales, 


30 


a. 1896 


2.531 


36,611,360 


14,466 


11 


South AustralU. . 


30 


a. 1896 


1,722 


12,629,400 


7.888 


12 


Victoria, . . . 


80 


9. 1885 


3,119 


37.822,200 


12,158 


la 


QaeeuaLind, . . 


30 


3. 1895 


2,378 


18.632,300 


6,527 


u 


West Auatnilia, . 


30 


9. 1695 


550 


2,092,350 


3,804 


15 


Tasmania, 


31 


12. 1894 


419 


3,518,600 


8,397 


16 


New Zealand, 

Total, . 


31. a. 1896 


1,993 


15.352.600 


7,101 


214,048 


3.014.983.900 


12.854 


Total for aU Europe, . "1B2,427 x 25,083 - 3.8 


23 miliion ponnd»: | 


For the rest of the world. 274,802 x 12,364 - 3,3 


94 — - 




Total for all tha world, 427,224 x 16,900 - 7,2 


17 milligns. 




Avenigs cost par mila, £18,900. 
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APPENDIX II. See Folding Table opposite. 



APPENDIX in. 



6B088 Earnings, Expenses, and Net Earnings per Mile per Week, 
PAYING Interest on a Line costing 10,000 Units per Mile. 



Per Annum. 


^»y a 


Per Mile 


per Week in Units. 




Working 




* 






Expenses, 


• 


















Net 


taking, of 


• 






Interest on 


Earnings 
in Units. 


Gross 


Gross 




Net 


Capital. 


Earnings, — 


Earnings. 


Expenses. 


Earnings. 




' 


40 per cent. 


12-8 


5-1 


■N 


4 per cent, 


400 - 


45 , 
50 




14-0 
15-4 


6-8 

7-7 


\ 7-7 




v. 


55 




17-1 


9-4 


J 




f 


40 , 




14-5 


5-8 


X 


4i per cent., . 


450 • 


45 
50 




15-8 
17-4 


7-1 

8-7 


• 8-7 




V 


55 




19-3 


10-6 


J 




600 . 

I 


40 




16-0 


6-4 


\ 


6 per cent., 


45 

60 , 




17-5 
19-2 


7-9 
9*6 


\ 9-6 




55 , 




21-3 


•11-7 


\) 
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40 




17-7 


7-1 


\ 10-6 


5i per cent., . 


550 - 


45 

60 , 




19-3 
21-2 


8-7 
10-6 




X 


55 




23-6 


130 


J 
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8.911, 
4,r.96, 
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1,33:J, 
2,226, 
9,037, 
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: RAILWAY 

I 

\rm Peport on tl 



[To face p. 282. 



Total 
from all 
Sources. 




Rx. 

25,311,454 
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6,345,758 

130,916 

5,433,317 
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325,689 



Mean 
Mileage Mean 

Open Mileage 
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862 } ! State lines worked by companies. 

754 j 
2,618 

778 

938 



State lines worked by the State. 



461 I I ^^^^ worked by guaranteed companies. 
Native state line worked by a company. 



855 

756 
1,729 



279 
364 
380 



} 



State lines worked by companies. 

State line worked by the State. 
Assisted company. 

Lines owned and worked by native States. 



State line worked by the State* 
Assisted company. 

Native state tine worked by a companjji 
Native state lino worked by the State. 
Line owned and worked by native State. 
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APPENDIX TI. 



Schodale of Maiimutn and lliniinum F&res aad &a,t6s for Coaclitng Tnffis I 
■pplicible to the North-Wcateni Eailway under the ordere issowl in "' " 
Goverament of India Resolution Ho. 563 R. T., dated the ISth Jaly U , 
as modified by the Ooveroment of India Cirealar No. 11 Railway, dated tha 
14tli December 1893. 



PiSBBNOBB FAREB— 


Manirauni piea 
per mile. 


tliuimlmipiw 
per mile. 


UtClao., . 
2nd Clou, . 

3rdClM8, . 


18 

9 ■ 
41 


13 

3 
1 


OUKIAOBB '— 


Moiimuni pies 
permila. 


Minimum pie* 

per mile. 


Singla CamagBB, . 


42 


30 




Maiiinum pies 
per truck. 


Minimum piM 
per track. 


T«-o or more carriages on 


ice truck, &! 


a 


Houses *— 


JUximuin piea 
per mile. 


Minimum piM 
per mile. 



Maximum piaa Minimum pwa 

per fifty milei per flftj nules 

or portion thereof. or portion tliweot i 



LwajioE, Paeorls, . 



Fabcels anb Luooace— 

(a) Paroele shall be charf(ed by either weight or meaaurement, whiehem 1 
gives the greater charge, two cubic feet being considered equal to 1 



or Bra wen la 

weight— 
(i.) When the weight does not exceed two and a half seer*, four unM 
per BOO milea, or fraction of COO miles, aabject to a maximan 
charge of one rupee. 
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rup«3. 



{d) Parcels exceeding ods cubic foot in contents or five seers in weight 
shaH bs charged at the mtes shown in the followinK table, provided 
that when lower rates than those shown in the table can be secured 
by re-booking at anj statioD. it shall be optional with any Railway 
to charge the aum of the rates from the despatching atation to 
sucb re-booking station, and from sach re-booking station to 
destination : — 



Hate List for. Luggage a 



Diataneei In Miles. 


" 


10 »en, IHl «wn, SU seen, 
bat not but not but not 


Additional 

of 
msn mdi. 


Not eiceedliiB . 1 S5 
ExeeedlDg U, but noC exceedlug 60 


^'4 u 


'^'to 


tl! 


"^ J" u 


1 


II isol II BOD 




is: 




zoo 


WO. „ 7W * 

■■ ISi •■ iS^ S Jt 


s s 


1 I 


6 


1 


II 1,060. ',; ila» IS 
„ i.a)o, „ i,3s3 

.. 1,833, „ 1,600 1 

„ 1.600, ., i.m n <i 

;i Ji^i II ii^ 1 ^D 
;i t^. II W tl 
II g II \SV\1 


\ 




ill 


3 

3 

1 


Ski^^^Jts^^.llll 


o«c 


on 


1 


a 



_i, whether booked for convayanoe by the urns train 
_n which tfm owner travels or not, shall oe charf|;ed at the rates 
given in clause (if) by woigbt only ; and when booked b; sender to 
■elf, shall bo charged upon ttie gross weight of the total number of 
packages. 

(/) Excess luggage and parcels containing psriahibla or dangerous ^ooda 
shall be prepaid. The prepayment ot parcels not containing 
perishable or dangeiona goods shall be optional. 

{g) Parcels exceeding forty seers in weight or 8 cubic feet in mes^urement 
shall he hooked only if accommodation will allow, 

(h) The charges for parcels and luggage shall he reckoned 

distance as if it wore one railway, with '"' 

shall be divided in mileage proportion. 

(1) No charge shall be made to tha public for the distance parceh 
sent tbrougb tha fault of another railway. 
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24. CUawi or FareB on N.W. B&ilway.— There are fonr clane* of ordini 
„ T accommodBtion on tlie North- Western Kiilwa; Tor trhtch the fi 
B follows: — 





North-western 1 Muahhaf-Bolsn and f 
BaUway generalljr. Siad-Piakin Lmee. 1 


IStOlMI, . 

2nd Class, 
lotermedUte Olasa, 
Sid CUh, . 


1 SDDa per mile. 

ir ■:. 

n „ 





Ldggagb Rates a\d Rules. 
99. FMsengen' Luggage and Free AUovance.— On all railwaja all paoka 
of whatever description (eioept a ' ' "' " — . ^ . , 

paigeiigen' luggage will be veighed 
of charge : — 



For each 1 st Class passenger, 



20 



Half the above qnantity for a child's half ticket. 
See also psraa. 6B d. to/, and 103. 

(a) On all railways, eicept I. M., R. and K,. B. D,, D. H.. G. I. P., 
E. C., and Klorvi Uailways, rugs, utnbroUu, sticks, titltn baskela, « 
hand bagi. ivhich IsC and and cisas pasiengers uaiiallj take into the 
with them for their Toquirements on the juurnev, are not weighed. S 
the nzai or blanket, nhich an intennediate or 3rd class [laasenger takes with hn 
when travelling, is not neighed. 

EXTRACTS FROM THE NORTH-WESTERN RAILWAY'S GOODS T 

Schedule of authorised Maxima and Minima Rates lor Goods Traffic applicabl* '. 
the N.-W. Railway under the orders issued by Government of India h 
Public Works Department Resolution No. £09 ILT., dated lOth July !__, 
as modilied by Government of India Circular No. II Bailway, dated Iti 
Deoember lS9fl. 





Class.. 


1 Pies per 

1 


mauDd per mile. | 




1 Maximum. 




ninimuiTt. 


SIS; : 
S, : 

1st, 




H 




1 ■ 
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OBNEKAL BtTLES. 

3. Publialied Bates. — The rates qnoted in the rate lists herein and in the 
printed sheets exhibited at ntatioas. aro from any one station to any other 
station, and are inoluBiTe of all charges, except in special cases, irhere the rail- 
way ia called upon to perform extra servii^ea. The rates can be ascertained from 
the ffooils rate tables published heroin, or from the Station Masters ; and from 
the TratBc Superintendent, I^ore, or the District Traffic Superintendents, 
Kawalpindi, Limore, Sahiiranpnr, Mooltan, Sukknr, Quetta, and Kurrachee. 

10, Bisk-notes. — In all cases when goods or live-stock are conveyed at the 
risk of the owner, or on the uuderstandinK that the risk accepted hy the railway 

limited to any oKtent below the full value of the consignment, or the several 
beciin the: '" " ^' ■ ^ . . ■ 



8 prescribed 



T ie required U 



n the Indian Railway Act of 1800, the cooaigi 
cxecuH) a risK note prior to acceptance for despatch, on certain tarms. 

28. Loading andT Unloading Chai^. — In all cases where goods required to lie 
loaded and Unloaded by owners are handled by the railway, on account of the 
owners having failed to perform these duties, a charge of 3 pies per manud or 
more, as the case may be, tvill be made. 

31. Minimum Weight Condition for Artioles chargeable at Seduced Bates 
when consigned " in Full Wagon or Truck Loads."^In all cases, such as oU 
cake, mineral, class goods, lime, etc., in which reductd rates are quoted, subject 
to the condition that cooaignmcnts should be " in full wagon or truck loads," 
such condition will be held to mean that consignments should be " ia full wagon 
or truck loads of 800 mds. or over," When, however, a lO-ton vehicle is 
supplied, the minimum quantity for charge will be 270 mds. 

xi. Charges for Bogie VehicTee. — Double the ordinary rates will be charged 
for bogie vehicles in all cosea in which wagon mile rates lur ordinary stock are 
quoted. 






II Local anh TaBODOH-BooKi.\-( 



34. Qenerol Quotation of Bates. —The N.-W. Bailway has through-booking 
arrangements with certain mentioned rulways, all of which quote a rate per 
maund per mile. 

SS. Bonte hy which Traffic ahonld be booked. — Senders of goods, requiring 
them to be desjiatched by a particular route, must be required to make a note of 
Buoh route on the consignment-uote. In absence of such instrtictiana, all traffio 
shall be booked, invoiced, and sent by the shortest roato, provided it be the 
cheapest. But in cases where the N.-W. Railway has entire command of a 
route botvfeen the despatching and receivEne stations, it may send the traffic by 
its own route, provided that the charge to the public does not exceed that by the 



Special Class Goods at f, pie per maund per mile. 



Explos 



>rX 



U pi.s 
9 tber 






37. Special Bates. — Besides ... . 
apply to severfll descriiitions of goods when fulBlUng cf 

38, Terminal Charges in Local Traffic. — In local-booking, a terminal charge 
of S pies |>er maund is levied in addition to the mileage charge upon all con- 

• Eelerred W tn Chap. VIU, p. in. 
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ngiamoU o( 2Dd, SH, lib, Sth, and eiploaiTa dui goods ; and 3 joMperniMiLd 



npoa ipecul and 1st clus Roudi- 

39. Tenninkl Cbargia in Throii^ Tnffic — Id thnnigh-bookii>e, with foraign 
line*, atermiiu] cburgc of 3 pies per maDud is added to tbeaclou mileage tUea 
upon an claues of goods, except on cross traffic, i.e., traffic passing throng 



line*, stenaina] cbarge otS pies per manud is added tc 
npon all c' ' ' . — . 

jtuictioDs. 

40. Special Tenainal on Traffic between Eotri and SnTrachee Gitj. — In 
calcnlatiDg rata for booking betTMn Kotri (including Eotri- Bandar) and Enr- 
lachee City or Kiamari 1 1 milei extra are added to ue actual djstaaoa to and 
fmla Eotn. and rates calculated on tiie total distance. The rates sbowD in the 
EuiTschee rate list printed at page 4S9 include this extra charge. 

Note. — In all other bookines chargss nill be calcnlatcd on the actual distanne. 

41. Goods by Fksenger 'Aain.— Goods required to be booked tbn.n^ by 
panenfiet train ate charged at the parcels rate on all railwsjs. 

42. Standard Weights. — On Indian railways the following eqaivalents 
Died for Indian and English weights :~ 

10 >eers=20'57 lbs. AToirdnpois. 
82'US lbs. Avoirdupois = 1 md. (divided li 
27'22numndB = l ton. 
100 ,. =3-673 1008. 






goods of the same description are charged at diflercnt rates according to djstanos 
or weiaht to be carried, the charge for the lesser distance or weight shoald never 
eiceeil the charge for the greater distance or weight, the Isasor being inclllded in 
the gr4.ater. This rule * applies also to certain other railways. On one or two 
railways it applies to weight only and not to diitance, but on B. N. Bailway, in 
esse of wooden sle^rs and timber, it applies to both, and on others the 
diflerential rule anplies when apecislly noCihed as applying. 

44. Combined Bnle. — Except where otherwise speciGed, when in conseqaenoe 
of special rates to particulsr stations it may be cheaper la book goods to such 
stations, and thence to re-book at clasBiScd rates to destination, than it would be 
to book direct at classified rates, then the charge will be made at the special and 
classifled rates combined, unless under the operation of the diSerential role a 
lower charge may be in force. 

Note.— This mU also obtains on certain c " " 

when specially notitied to be combined. On o: 

Minima Ciubcbb anji SIethod of Calcitlating Fbbight. 
61. Minima Charges. — The following general rules as to charges for maxima 
and minima weight and distances are adopted on all railways ; — 

I, Minimum weight accepted as Gocdi. — 7'be minimum weight of an; con- 
sigoment to be dospatcbed by goods trains will be 1 J seers, but packages of less 
weight may be despatched when forming part of a consignment of H seers or 
more, the railway reserving the right to refuse any article under 14 seers which 
may be considered untit to be carried by goods trains. 

(a) If a consignment consisting of a single package weighing U» than 11 
seers is tendered for despatch by goods train, it will be refused as 
goods, hut will be accepted with the consent of the consigner at a 
paral, and booked as such bj paasanger train, 
n. Distance.— The minimum distance for freight charge will be 10 miles, 
m. Charge.— The minimum charge will be ID annas. 
IV. Weight,— The minimum wei^t for charge is J a maund. 
V. Fractions. — Snbject to the minimum charge, fractions of | maund are 
thirged for as i maund, but subject to Bales I. and Y. (a), thus :~ 
14 socra are charged for as J mannd. 
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MtSERALa, 

113. HiAeral CIbbb Goods on H.-W. Railway.— All miceral class f(oods (other 
than coal, coke, and patent Tuel] consigned in fall wagon or tnick loads (sea 
para. 31} will be carried at tlie following rates aocording to tba distancs they are 
carried over the North- Western Hailway ; — 

i pie per maund per uiiJe for distances below 100 miles, "i 
i pie per maund i<er mile for distances over 100 niiles and \ Subject to th4 
below 300 milea. j diU'erential rule, 

i pia per mannd per mile for distances 300 miles & abovs. J 
Owners to load and unload. If the railway haa to do this, 3 jiies per mannd 
will be charged for each operation. 

Minerala packed in bugs in smaller qaanttties, 1st class rate on actaal weight 
for tlie distance carried, 

Note. — Minerals unpacked in amallsr quantities wilt not be accepted for 
earriage over the N. -W. Railway. 

Minerals charged at the Ist olau rate will ba loaded and anloaded by the 
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122. Bates and ConditlonH for the OBrrlage of Cool, Ac, for the General 

Public.^ — The following will be the scale of charges for the carriage, over the 
ITorth- Western Kailwaj, of coal, inclading coke and patent fuel, for the general 
public applicable alike to local and throuKii traffic. 

When this traffic is booked over raiJways whose administrations have not 
adopted these rates, the through rates with such railways shall be the sum of 
the local rates, the local rates of the railwajs parties to this arrangement being 
thechargesaceording to this tariff to or from Che Junction stations of the railway 
or railways which liave not accepted this sohsdula. 
(a) Consigiimtnts o/less (Ann a wagon laad— 

These consignments will be charged for as a full wagon load at the rates 
shown mIow, unless the coal is bagged, in which case it will ba 
charged at i pie par maund mile on actual weight, subject to the 
differential rule, and carried at owner's risk. 
{b) CoTUignnumti in full wagon load« — 

Per maund 
par mile. 
For all distances up to 400 miles inclusive, . . 0'15 pie. 

For distance above 400 miles — 

For the Urst 400 miles, .... 0-15 ,, 

For the distance in excess of 400 miles, . . O'lO ,. 

126, Sebate on Aggregate of GonsignmentB carried a less Distance than 

500 Miles. — At the end of any calvndar half-year a consignee, whose aggregate 

consi^menLi to one station or via one junction during the halfycar sliall have 

excmdeil 50,000 maands, may claim a refund in roapect of the pnyments made in 

accordance with the following scale ; — 

On quantities in excess of — 

M'ls. Mds. Bebatea. 

SO.OOO up to 200,000, 
200,000 ,, 400,000, 
400,000 ,, 800,000, 
600,000 ,. 800,000, 



2} per cent. 
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The rebate under this scale will be limited to 10 per cent, of the total quantity 
carried. 

127. Rebate on Aggregate of Consignments carried 500 Miles and more 
over the Home Line. — At the end of any calendar half-year a consignee, whose 
aggregate consignments to one station or via one junction during the half-year 
bSH naye exceeded 50,000 maunds, may claim a refund in respect of the pay- 
ments made in accordance with the following scale : — 

On quantities in excess of^ 

Mds. Mds. Rebate. 

50,000 up to 200,000 . 2^ per cent 

200,000 ,, 400,000 . 5 

400,000 „ 600,000 . 7i 

600,000 „ . . . .25 

The rebate under this scale will be limited to 15 per cent, of the total quantity 
of coal carried. 

129. All charges for loading and unloading coal into and from railway wagons, 
as weU as those for transhipment at ferries, or otherwise, shall be at the entire 
cost of the consigners and consignees, and will be in addition to the rates herein 
prescribed. 

When it is necessary for the railway to load or unload, a charge of 3 pies per 
maund will be made for each operation. 
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No 514 B.C. ofl! 



GovBRNHEST ii¥ India, 

PUBLIC WOKKS DEPAHTMKNT. 

Railway Cohhtecctios. 

Simla, Ihe Vllk JyrU 18M, 
Terms on which the Governmfltit of India are prepared to consider olTerE for the 
conatfuction liy the agency of privBitB comp«iiiea of hranch linea forming 
r«eders either to State lines worked by the State or to railways worked bj 
companies. 
Read- 
Public Works Department Eesolution No. 924 R. C, dated 15th Septem- 
ber 1863. 
Also Public Works Department Resolution, dated 29th March ISSG. 
OBaERVATloNs. — MflQy of the appUcations made Qnder the above Resolutious 
show that the tenoa for the construction of hranch or feeder lines of railway have 
not been fully understood. 

The Oovemmeut of India have accordtn^gly reaolvsd Co cancel the previous 
Resolutions above quoted upon this sahjeot and to issue a fresh Resolution em- 
bodying a Buniman' of the concessions which (the previous assent of any railway 
eompany concerned having been first obtained) they are now prepared to give for 
the construction of branch or feeder railways ; such coacesBions being usually 
confined to lines not oxceedini; 100 miles in length. 

2. It should be clearly utxierslood that these concesBJons are not annlicabla to 
the larger or more important railways or to mountain branches, for which separate 
negotiations are in all cases necesaarv. 

RBKULtTTioN. — Branch lines forming feeders, whether to State lines worked b; 
the State or to railways worked by oompaniea, will ordinarily be made by the 
maio line administrations, who sh^t have a prior right Co coDEtruct them. 

The Government of India will irom time to time publish a list of branch lines 
for the construction of which they are prepared to receive tenden. 

They will consider and disiMne of any application for the inclusion in the 
laid list of any other line which can properly be described as a branch or feeder 
line, and which does not, except in special circumstances, exceed 100 milea in 
length. 

2. Proposals for the construction of branch lines under this Resolutian must 
oonform to the following terms and conditions : 

(L) ApplicantH must satisfy the Government that they are in a position to 

command substantial financial support, 
(ii.) The gauge to be adopted must be approved by the Government in each 

{iii.) The proposed railway shall be subject to the proviaions of all Acts of the 
legislature applicable to Indian railwaya. 

(iv, ] The proposed mlway shall be built in accordance with the fixed and 
moving dimensions for the time being prescribed by the Govemor- 
Oeneral in Council, and on plans and estimates that have been 
approved by that authority. The route of the line, tlie situation 
of stations, and other similar details, shall be subject to approval by 
the Government, 

(v.) The line, while under construction, shall he inspected when and so often 
as an inspecting officer appointed for that purpose by the Government 
may consider desirable with a view to ensure the CDiistmctiutl of the 
line up to the standard agreed upoin. 

U 
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iL) laasmucb as these r«Uw«ys ar« chiefly retjuired for the developniBiit oT ' 

country hitherto deGciiint in means of commuDLCation, uid the aDtioi- 

patcd proGta may uot therefore at once be fully realised, the Govem- 

menC of India are prapared to give Gnancial asaistance aa set forth 

below. PropoBsls for financial ooucaasioua may ba made in one or other 

of the following alternatiTe forms ; 

(a] It may be ati|)ulated that after the opening of the railiray for traffic 

the Government shall guarantee out 

of the revenuBa of India a liisd yearly 

iiiLc iL ail a laio iKii c- minimiiin dividend in mpeee on the 

oeei'tog"°» par' cM^'liad'a actual BJCpfluditure charged in the 

higher mium H Ibt na eam- capital oeoomit of tli« branch railwiy 

Smb''/o'»y'™rt lianlft* company as euMred in rupees in tha 

gaanntaKldl^eDd. company's books in India, with EUcfa 

share oi the surplus net profits as 

may be agreed upon. The minimum dividend to ba guaranteed 

Id each particular case will depend upon consideration of the 

olrcumatanoea, but for the present no otfer will be entertained 

that roqutres a guarantae exceeding 3 per cent. ; or 

(5) It may bo protidod that a payment be made to the branch company 

by the main line to the extent neces- 

UnOor (6) the comianf wm gary, together With the branch ooai- 

^L^rotldidi'hJ!! ihiMoSt P""?'' "^^ °' branch esTuings [see 

dI ihe Dot simUigii rnmi looU section (6) of paragraph 81 to give the 

■nd tnierchoBgod tnlflc ba brsQch company a dtviaend of 34 

■""' W"i.-~. — ^^ ^^^^ j^j, ana„m „„ ^J^g aatiul 

expenditure charged in the capital 
locount of the branch railway com- 

pany as entered in mpeea in the 

company'a books in India : provided 

always that the )«yiiieut so made to the branoh mmnuiy 

thtll in no case exceed the net earnings of the main line from 

trafflo interchanged with the branch. This rebate will be granted 

from the first earnings of revenue by the branch, such paymmt 

being calculated at the close of the year, payments an ■coaant, 

however, subject to adjustment, being |>er[nissible at the oloee of 

the lirst-half of each year. The net earnings uf the main line from 

traffio iuterchanged with the branch are oasumed to bear the some 

proportiun to the gross sarniuKS of the main line from such traffic 

aa the net eamings of the whole system including the branch bear 

to the gross eamings thereof. If the net earniugs of the branch 

line equal or cxceM 3i per ceut. on the actual expenditnre as 

above, the whole of sucli earnings will go to the branch company. 

In either of the above cases (n) or (b) if the capital is raised in sterling, the 

capital to bo entered in ru[ieeB in the comiiany's books in India shall ba the 

actual amount realised in rupees from time to time by the several remittances of 

funds to provide for ex|>endituio in India, together with the sterling outlay from 

time to Uma in England converted into rupees at the average rate of eschangB 

obtained by the Secretary of Stats (or his remittances during the half-year 

preceding that in which the outlay shall have been incurred, and the capital 

expenditure in rupees on which the interest is from time to time to be oalcolaled 

for the purposes oftbe guarantee or rebate, as the case may be, shall iie the total 

outlay whether in India or England, op to any such time aa thereto charged. 

t*il.)The general character of the auperviaioii and control that will De ex . 

dsed by tlie Government over the branch railway, apart from the priK ■ 
visions of the Railways Act« and the preceding providons of thi» J 
Eesolution, shall be a '"" — 

retary of State and the company a 
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" ' tlis prior unction of tlie Smiatary ol State shall have been 

obtained. TIig company eliall hare no power to inorease ita 

■hare or stock capital withoat the sanction of the Secretary of 

State, or to borrow money except within a fixed limit and on apeci- 

fiad conditiona. 

(/>] The branch railway comgiany, i f reqaired, shall keep capital accounta 

and BtatisticB in forma approved by the Secretary of State ; and 

shall render, free o[ coat, ail acionnts and statistica required by the 

Gorernment. The aocounta and iiooks wilt be gubjeot to au<&t on 

behalf of Govemment. 

{viii.) Funds for the execution of new voika, properly chargeable to capital, 

found necessary after the branah railway has been opened to public; 

traffic shall be prorided by the branch raklway company. Such warka 

and their cost shall be agreed upon between the branch railway 

coinpany aad the maiti line adtninist ration bolore tliey are put in 

hand. In the ereat of any ilifTerence of opinion arising between the 

branch railway company and tlie main line administration as to the 

necessity for and the co9t of any new work, the matter shall be 

referred to the Director General of Bailways as arbitrator, and his 

decision shall be tinal. 

(ix. ] The rates and arrangements in foreo on State railways in the matter of 

services roLiderod to all Departments of the Stale shall apply. 
S. The folloning are the pKnGt]>al additional conceBsiuns admissible for branch 
nr feeder railways for the coMstmctioii of which tenders may be invited: 

(1) The Secretary of State for India in Council, or the Ooverament of India. 

respectively, will permit the charge of interest at a rate to be agreed 
upon in each case, during construction to the capital account of the 
railway under the terms of tlie Indian Railways Act of 1891 (57 and 6S 
Viet., Chapter 12), or the Indian Railway Companies Act X of 1S95. 

(2) The land reij^nired Tor the constrnction of the branch railway will be pro- 

vided free of cost. Such grant shall not include land required for 
quarrying, ballast, hrickfiBlds, and kindred purposes. 

(3) Electric telegraphs and telegraphic appliances will be supplied and main- 

tained by the Government of India at the usual charges for such 

' (1) The resulta of existing snrveys will be made available free of charge. 
When desired, fresh surreys will be made by the Publio Works Depart- 
ment of the GovemmDnt of India of any branch railway on the appli- 
cants depositing the estimated Coat thereof in a Government Treasury, 
on the understanding that no preferential claim to a concession is 
thBtety ostablisliod. If permission be eventually given for the constrnc- 
tion of the line, the sotuat cost of all such surveys, as well as of those 
made at the cost of Government, may be included in the capital cost of 
the railway. No responsibility will be accepted by Government for the 
accuracy of any survey, plan, estimate, or other inlbrmation supplied. 

(G) The branch railway may be constntcted by the main line administration, 
and will be maintained and worked by that administration during the 
full currency of the contract to be entered into for the pnrjwse, at n 
hxed ratio of eipenees to earnln)^ in each halfyear. The ratio will, 
when the branch railway is of tlie same gauge as that of the working 
railway, nanally be that obtaining on the whole system as from time to 
time existing, inclading the branch railway, but will not exceed 50 per 
cent, of the gross earnings of the branch from al! sources, and will bo 
inclusive of charges for the use of the main line roUing-stock. 

(0) Such expenses on account of the Board of Direction of the Branch Line 
Hallway Company as may be incurred with the sauotiou ot the Secretary 
of State may be charged— 

(a) during construction to the Capital Account of the Branch Line 
Company ; 
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(6) alter opooiag, and until tha minimum dividend under p&ragiaph S 
{vi. ) (a) or {b) is receired by tlie Branoh Line Compftnj, as p&rt of 
the working expenses to be met ont oi the sti|iulated pereantage of 
tlio earnings of the Iraucli taken by the working railway ; 
(£} and thereafter out of tha genera] receipts of the Brdneh lAat 
Company. 
(7} BaUway materials for the branch railway will be carried orer State lines 
•C the special rates prescribed for snub materials belonging to Stat* 
railways. 
1, The Government of India reserve the right to purchase al! snch branch 
railways at the expiry of 21 years, or at subiequsnt intervals of 10 yean OQ 12 
months' nutioe, the purchase pries being 25 limes the yearly Average net earnings 
not inclndine reb.^te paymenU. of the 3 years preceding the purcliaie, with » 
moiimam price of 120 nnd a nitnintum of 100 percent, of cost price on a rapea 

6. The Government also reserve — 

(i.) The right to fix and vary from time to time the ctasiiSoatlon of goods, aod 

maximum and minimnm rates for each class of goods, as well M of 

passengers ; and 
(ii.) a eeneral control in ros[iect to tbo number and timing of traino. 

6. Applications for concessions to construct branch railways under the tarms 
of this KcsolutioD should bo submitted, in the form prescKbed by Memorsudaai 
A. hereto attached, to Che address of the Secretary to the Government of India, 
Fablic Works Department. 

7. Applications for fresh surveys to be carried out on the terms detailed is 1 
conditions 3 (4) above should be submitted in tho roanner prescribed by M 
roadum B, hereto sltschod, to tho address of the Secretary to the Oov 
India, Public Works Departmeut. 
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W. as. BISSET. Col., AM.. 

Seertlary Co the Oovemment o/ India. . 

Soeamtnlt Aecompaitying. 

Eiieiosure No. X. — Memorandum A for 
tlu guidance of wrsoiiti or syndicates de- 
sirous of submitting proposals for the 
construction of branch or feeder rail- 
9, with form A and appendices A, B, 
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C. 
Endaturn .V>), 2. —Memorandum B for 
tba guidiiice of iirraiina or lyadicAles de- 
sirous of having surveys made for branch 
or feeder Hues of railway at tlieir ca- 
[wnia by tho Public Work* Department. 



MEMORANDUM A. 

For the guidsace of persons or ajndlcates dHsiroua oraubiaitting proposals for the 
CDDBtraction of branch railwuFs in ladia fonnioK f^flsrs eithor to State linee 
worked by the State or to railwajB workod by coni|ianiea, 

^ 1. Al] apphcatiana Tor leave to construct a brauch or feeder railway in any 

ert of Britisli ludia are t<i be addresaed to the Seorutary to the Oovemmant of 
dia, Publio Works Department. 

2. All such aiipliruitEDns ehal! be printed, and ahall be drawn up, s ' 
• ■ - ),anirBhal' 



□ Form A, attached hereto, and shall specify — 



>nd the 



of eacli share ; 

(Zi) all the termioi, together vritli the names of all the principal towns from, 
throuKh, into, or near which the railway ia intended to ha construoted, 
aa well as the names of each civil division and district to he traversed by 
the proposed alignment ; 

(c) ths length, bo fer as known, of the proposed railway ; 

(d) the gauge, the weight of rails, elo. ; 
(<) the motive power to bo employed ; 

{/) the maximum lolls, rates, and fares proposed to bo charged on the projected 

railway ; 

(g) the proposals for working the railway when con»:tructed ; and if any 

agreement is under contemplation, or has been provisionally arranged 

with any existing Bailway Administration under which the proposed 

line, when conHtructvd, is to bo leased out for working by such Railway 

Administration, the exact nature and terms of suoh agreement 

any further information that may ba required to enable Gc 

thorouohly understand the scope of the proposals. 

3. Every such application shall be accompanied by a map to a scale of 1 mite 

to 1 inch, with the line of the proposed railway delineated theroon, so as to 

'''"w its general course and direction, and also by an estimate as correct aa may 



(»)• 



, When the applicauta draw up their own detailed plans and estimates, these 
dooumsnta are invariably to he prejiared in strict accordance with the RiJos for 
the preparation of railway projects issued under the authority of the Government 
of India, of which oopies may be obtaiued on payment from the Superintendent 
of Qovarnment Printing, Calcutta. 

6, Lists will be publislied from time to time of the branch railways forming 
feeders, whether to State lines worked tjy the State or to railways worked by 
oompanies, for the oonatniction of which the Qovemment of India are prepaled 
to reoeive tenders. Copies of such lists can be obtained on application addressed 
to ths Secretary to the Government of India, Public Works Department, 

fl. Upon written application to the Director General of Railways, permission 
will also be accorded to inspect, at all reasonable hours, the detailed plans, 
iMCtions, and estimates at the disuoeal of Government in regard to any particular 
routs already surveyed, provided that they relate to branch railways the con- 
struction of whidi the Uovernment is prepared to entrust to companies ; and 
copies of suth plana, aeclioiis, and eatimatea will be furnished on payment of the 
oost of copying. 

7- But in regard to all such iriformatioo, statiatica, plans, sections, or esti- 
mates, which may be furnished, it is to bn recagniaed that the information thus 
oSarsd to auy person interested in the matter is simply the best information of 
the kind at the disposal of Government, and that Government cannot accept any 
respoosihility whatever in regard to theaocuracy of any of the documents. 



a02 LIGHT RAILWAYS AT HOME AND ABROAD. ^^H 

FORM A. 

To acoompanj all ajjjjlicatioua for leave to conatruot a Uraacli uv fBcder railivnj- 
in any part of liriliBh IndU. 


Nature of part[cuUr« to be Bpeoiiicl. 


Particulars. 


2 


The name of the Company, i.srsoti, or 
peiBoiis by vrliam the application is 
preferred : the prapOBed atndont of 
capita], the number of aharei, and 
theamoantofeachBhan. 


.:.■ \ 


The termini, together with the iiaaieB 
ofallthepriucipal towns from. in. 
through, or into, or nuar wliioli the 
railway U intended to bo eonatruoted. 


Be/erena (o an App^dim (rtdo 

Appewiix A ) may I- here givm 
i/neeciiary. 


8 


The length, as far as knon-n, of the 
propoMd railway. 


' ! 


4 


Tha gau^ propoaed aod weigh t of laila, 
Ac 


"'' ^ 


S 


The motive power to be employed. 


J 


7 


intended t« bechargwl on the pro- | Appendix B) nag b« htrtjivm'^^M 
posed mi) ^™y. i/ nearstary. .^^H 


or which it U desired to enter into, 
under which tlio proposed line, when 
oonstruoted, U to be leaaod out for 


Stftrmet to an Apptndi^ (Tid> 
Appendix C) may be hertffivtn 

if ntciKsary. 


B 


required to enable the Government 
the Kope of the proposals. 
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ALIGNMENT OP PROPOSED BRANCH RAILWAY. 



From 



to- 



Principal towns and districts or proyinces through which the projected 

railway will pass. 



Towns. 



Districts or Provinces. 

















. \ . 


• 




• 


• 


■ 




• 












■ 






' ■ • ' 






« 


> 


t 






t ■ 




■ 


• 

- • 


■ ' ' ■ 
" r ■ 
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To scoompany all apjiHcitious for Isnvfl t 
in anj p»rt of I' 



KstDTB of putiealara to be Bpeaijjp I 



riiB name of tho Company, iietsun 
perwiLiB bj whom the ajjplicati.yi. 
preferred; tho proposed omouni 
capital, the number of sharea, j 
the unonot of each abare. 



rhatarmini, togatherwith the iiji,. 
of all the priiici[>al Iowdb ham, • 
through, or into, or near which 
railway ia iatemied to be conetrtu^- 



The length, as fkr u knowi^ <.l 
proposed railway. 



Thegangfl proposed and weight of 1 



5 The motive power to be employed. 



a tolli. ratea, and 

intended to be charged on the 
poied railway. 



Details of any agreement which mM 
have beet) pruTiiionallj arrauoH, 
or which it ii desired to enter intv, 
under which the proposed line, whin I 
constraott-d, is tit be leased out tta . 
working to any oiisting Railway 
Adminutration. ' 



An; l^irtber iulbnuation that may ba 
required to enable the QoTTTtitoeiit 
of India to thoroughly uudetstanil 
ihc scope of the propouls. 
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ft Working of prapoud bnncb railway 



itlnen trrsnged with any exisling Kailwaj AdmiiiiBtratioQ 

tbd br&nah railway is to be worked ; but. when compieted, 

r tho working to to* . Railway Company 
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APPENDIX B. 



Schedule of maximum and minimum rates and fares intended to be charged 

on the proposed branch railway. 



Passenfier Fares — 
Ist class, 
2nd class, 

Intermediate class, . 
3rd or lowest class, . 



Luggage, . 



Carriages ~~ 

Single carriage, 



Two or more carriages on one truck. 

Horses — 

Single horse, .... 



Each, . 



II 

M 



If 
l» 

}» 



fl 
ft 
• I 



Maximum. 
Pies per mile. 



Minimum. 
Pies per mile. 



Maximum. 

Pies per maund 

per mile. 



Maximum. 
Pies per mile. 

■ • • 

Maximum. 
Pies per truck. 

• • • 

Maximum. 
Pies per mile. 



Maximum. 

Pies per 50 

miles or portion 

thereof. 



Parcels — 

Not exceeding 5 seers or 1 cubic foot, 
10 „ 2 cubic feet, 
20 „ 4 
30 „ 6 
40 „ 8 
For every additional 10 seers or 2 cubic 
feet, or portion of 10 seers or 2 cubic feet, 



Ooods rates — 
5th class, 
4th „ 
8rd „ 
2nd 
1st 

Goal, edible grain, and other low-priced 
■taplea to be carried at special ratei» 



First 100 miles. 
Annas. 



Minimum. 
Pies per mannd 
per mile. 



Minimum. 
Pies per mile. 

• • • 

Minimum. 
Pies per truck. 

• • • 

Minimum. 
Pies per mile. 



Minimum. 
Pies per 50 
miles or portion 
thereoC 



Every additional 

100 miles. 

Annas. 



Maximum. 

Pies per maund 

per mile. 



Minimum* 
Pies per maund 
per mile. 
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Working of proposed branch railway. 

No agreement has yet been arranged with any existing Railway Administration 
nnder which the projected branch railway is to be worked ; bnt, when completed, 
it is proposed to offer the working to the _ Railway Company 

on the following terms : — 



(i.) 



(ii.)- 



(iii.), &c 



Or 



It has been provisionally arranged with the _ . . Railway 

Company to work the projected branch railway, when completed, on the follow- 
ing terms:— 



(i.) 



(ii.) 



(iii.)i &c. 
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Enclosare So. II. to UoTernnieat of India Rfsolutioii Ko. 514 R. C. of ISQA. I 



.MEMORANDUM B. 



Works Department. 

1. All s|iplicatio[iB for the survey uf prupoacd braiicli or feeder railway routes 
in any part uf British India are Co be oddrcsaml to the Secretary to the Govern- 
ment o( Indis, Public Works Dcl«rtineDt. 

2. All such applications Bhall specify — 

(a) the companj, person, or syndicate by whoni the application is preferred ; 

(b) all the termini, together with tbe names of all the i)rinci|ia1 towns fiW, 

through, into, or near which the survey is intended lo be carried, aa well 
on the names of each civil division and district to be traversed by th!> 
proposed alignment ; 

(c) the length, so tar as known, of the proposed railway ; 

(d) tbe gauge and the motive power to ne employed ; 
(«) the intentions of the a;iplicants as to the conatruction and working of ti 

railway. If it is intended that tlie working shall l)o leased to any m'" 

ing Railway Administratiou, the uatnre of the contemplated a 

shall be specified. 

3. Every such application shall be accompanied by a map to a scale of I » _ 
to 1 inch, with tliD line of the proposed survey delineated thereon, so «■ |j 
show its general course and direction. 

4. If the detailed plans and estimates are submitted to tiovemnunt, t . , 
documenta are invariably to be prepared in striot accordance with theBnlMlli 
the preparation of railway projects iaaited under the authority of the Gotrarn 
of India, of which copies way be obtained on payment from tbe HnperintBi 
of Government Hrintlng. Calcutta. 

5. Upon written application to the Director General of Railways pen 
will also bo accorded to inspect at all reaeonable hours thedetailed plans, ■( 



construction ofwhioh tbe Government is prepared to entrust tc 

copiei of such pUns, sections, and estimates will be furnisiieU on payment of tl 

coat of copying. 

6. But in regard to all such information, statistics, plans, sections, o 
mates, which may be furnished, it is to be recognised that tbe infbrmatiou tl 
offered to any pei«>ii interested in tbe matter is simply the beat infonnatioB 4| 
the kind at the disposal of Government, and that Government cannot aoeept ar^ 
reapODiibility whatever in regard to thoacsuroey ofany of the docnmsnta. 
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APPENDIX VIII. 



LIGHT RAILWAYS ACT, 1896. 
[59 & 60 Vict. Cii. 48.] 



Arbanoemknt of Sections. 

Section. 

1. Establishment of Light Railway Commission. 

2. Application for orders authorising light railways. 
8. Powers of local authorities under order. 

4. Loans by Treasury. 

5. Special advances by Treasury. 

6. Limitation on amount of advance and provision of money by National Debt 

Commissioners. 

7. Consideration of application by Light Railway Commissioners. 

8. Submission of order to Board of Trade for confirmation. 

9. Consideration of order by Board of Trade. 

10. Confirmation of order by Board of Trade, 

11. Provisions which may be made by the Order. 

12. Application of general Railway Acts. 

13. Mode of settling purchase money and compensation for taking of land. 

14. Payment of purchase money or compensation. 
ir>. Provisions as to Board of iS^e. 

16. Expenses of local authorities. 

17. Joint committees. 

18. Working of ordinary railway as light railway. 

19. Power of owners to grant land or advance money for a light railway. 

20. Power to grant Crown lands. 

21. Provision as to Commons. 

22. Preservation of scenery and objects of historical interest. 

23. Junctions with existing railways. 

24. Amendment of order. 

25. Provision as to telegraphs. 

26. Application to Scotland. 

27. Extent of Act. 

28. Definitions. 

29. Short title. 
Schedules. 
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CHAPTER XLVin. 



Be it enacted by the Queen 'k most Eicelleat Majesty, by and with the advice 
and conaent of the Lords Spiritual and Temporal, and Commons, in this preaeni 
Parliament aaaembled, and by the autliority of th« same, aa Ibllows : — 

1. Eitablishiaeat ot Light Bailway ComniiBBion.— (!) For the pnrnne of 
facilitating the cenBtmctioii and working of light railways in Great Uritaiu. 
there shall bo Dctabliahod a Comniission, conaistiiig of three Commissioners, to b-- 
styled the Light Railway Coinmissionera, and to be appointed by the rresident 
ofthe Board of Trade. 

(2) It shall bo the duty of the Light Railway Conimissimiers to carry thii Act 
into effect, and to oRer, so lar as they are able, every facility for consiaering and 
maturing proposals to construct lif(ht railways. 

(3) If a vacancy occurs in the o^ce of any of the Liglit Railway CoinmiaaoDers 






by reason of death, resignation, inoopaoity, or otherwise, the Freaident of tbe 
Board of Trade may appoint some other person to fill the vacancy, anil so (roni 
time to time ab occasion may require. 

(4) There shall be paid to one ofthe Commissioners such salary, not eicaedi] 
one thonaand pounds a year, as the Treasury may direct. 

(5) The Board of Trade may, with the consent of the Treasary as 
and remuneration, appoint and employ such namber of officers and ]>ersonl 
they think necBflsary for the purpose of the eiecntion of the duties of the lAgbt 
Bailway Commissioners under this Act, and may remove any officer or person 
so appointed or employed. 

(6) The said salary and remuneration, and all expenses of the Light Railway 
Commissioners, incurred with the sanction of the Treasury in the execution a' 
this Act shall, except so lar as proriiion is made for their payment by or — ~*~ 
this Act, be |«id out of moneys provided by Parliament. 

(7) The Commissioners may act by any two of their nnmber. 
(S^ The powers of the Light Railway CommiaBioDEra ahatt. unless continued b( 

I'arliBmoDt, cease on the thirty-first day of December one thonsand n?"- '•""■*-■ 

2. Application for orders an tborialng light railwaye.—An application IbrM 
order authorising a liglit railway undtr lliia Act shall be made i" ■""" "-" 
Railway Commissioners, and may be made— _ 

(a) by the council of any county, borough, or district, through any part of 

which the proposed railway ia U> pass ; or 
(£] by any individual, corporation, or company ; or 
(c) jointly by any aach ooancils, indiridujds, coriKirations. oreompaiiiea. 

3. Power* of local autboritiei nnder order. — (1) The council of any ooniity. 




vorktn^ of, the light railway authorisod ; 
[ftl advancs to a lijtht raUway company, either by way of loan or oa part ol 

the share oapilal of the company, or parity in one way and jiarlly in 

Ilio otlisr, any aiuount anthoriaed by the order ; 
(e) join any other council or any person or body of persons m doing anjr of 

the things abore mentioned ; and 
{4) do any such other aot incidental to any of the things above mentioned aa 

may be auihorised by the order. 
(3) Pronded that— 
(a) an order aathorisin;! a council to nndertake tu construct and work or to 

GonttBCt for the con striiv lion or working of a light railway, or to 



■dvance monay to s light rsilws.; company, shall not be made except 01 

" "' ' ■' ■. . -^ pursoance ' 

•t tchednla tc 



an appl 



application by the c 



n purBoance of a B])ecial renolntioa 



(i| a council shall □ 



with the council of the outside »rea, or on proof to the satisfaction of the 
Board of Trade that such construction, workins, or advance ia expedient 
in the intereata of the area of the first- mentioned council, and in the 
arent of their beine authorised so to do their expenditure shall be bo 
luoited by Che ardor as not to exceed Euch amount as nill, iu the 
opinion ot the Board of Trade, hear due proportion to the benefit which 
■miiy be cxiiected to accrue to their Area ftum the construction or working 

1. Loana by Treaanry, — (]| Where tho council of any coQuty, borough, or 
district have advanced or agreed la adTance any mm to b light raunay compuiy, 
the Treasury may also aipee to make an advance to the company by lending 
them any sum not exereding one quarter of the total amount required for the 
purpose of the light railway, and not exceeding the amount (or the time being 
advanced by tlie council. 

Provided that the Treasury shall not advance money to a light railway com- 
pany under this eection, unless at least one-half of the total amount required 
fbr the pur{>ose of the lieht railway is provided hy meana of share cB{jital, and at 
leait one-half of that aharo capital haa been Bubsoribed and juid up by persoufl 
other than local authorities. 

(2) Any loan under this section shall bear interest at such rate not Use 
than three pounds two ahillinga and sixpence per centum [xsr annum, as the 
Treasury may &om time to time authorise as being in their opinion suSicieDt to 
enable euch loans to be made without loss to the Exchequer, and shall be advanced 
on anoh uonditions as the Treasury determine. 

(3) Where the Treasury advance money to a light railway company under 
this section, and the advance hy the council to the company is made in whole or 
|>art by meana of a loan, the loan hy the Treasury under this section shall rank 
pari pnasv, with the loan by the council, 

5. Special advancea by Treaanry.— (3 ) Where it is certified to tlie Treasury 
hy tho Board of Agriculture that the making of any light railway under this Aot 
would benefit agriculture in any district, or by the Board of Trade that by the 
making of any such railway a necessary means of communicatiou would he 
established between a Gshing harbour or fishing village and a market, or that 
anoh railway is necessary for the development of or maintenance of some definite 
industry, but that owing to the exceptional circumstances of the district the 
railway would not be constructed without special assistance from the Stal«, and 
the TreiBury are satisRed that a railway company existing at the tinie wilt 
constmct and work tho railway if an advance iamade by the Treasury niidet this 
section, the Treasury may, subject to the limitation of this Act as to the amount 
to be expended for the purpose of special advances, agree that the railway be 
aided out of public money by a special advance under this section. 
Provided that— 

('t] the Treasury shall not make any such special advance unless they ais 
satisfied that landowners, local authorities, and other persons locally 
interested have hy the free grantof land or otherwise given all reasonable 
assistance and facilities in their power for the construction of the raUway ; 



W 



L Special advance shall not in any case exceed such jiortion not exceeding 
one-half of the total amount required for the construction of the railway 
a.1 may be prescrihed hy rules to he made hy the Treasury under this 
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pariah that, during a iwviixJ uot exceeding ten years, to br liicd by tti< 
order, bo tiiucli of the railwny bb tn in that [arish shall cot be aaseucd lo 
any local rate at a higher valne than that at nhidi the Isnd occupied by 
the railvay woidd have been a^taaeed ir it had remained in the coDdition 
in which it was immediately before it waa acquired for the puijioee of Ihr 
Tailnriy, but before such provision is made it) any order the local and 
rating authorities of every such i^riah shall be informed of the intention 
to insert suoh proviaion, and ihall be entitled to be heard. The ordei 
may authorise the Board of Trade to exteud any snch period. 

(2) A special advance under this section niay he a free grant or a loan or partly 
a free grant and partly a loan. 

(3) Any free grant or loan for a sjierial adrance under this section shall W 
made on such conditions siid at such rate of interest as the Treasury direct. 

6. Limitation on amoont of advaftc« and prorision of money by National 
Debt Comminlonen. — (1) The total amount advanced by the Treasury nnder 
this Act shall not at any one time exceed one million jionnds, of which a sura not 
exceeding two huiidred and titty thauAand pounds may be expended for the 
purpose of special advances nnder this Act, 

(2) The National Debt Com misai oners inoy lend to the Treasnry, and the 
Treasury may borrow from the National Debt Commissianers, such money »c may 
he required for the purpose of adraiicts by the Treasnry under this Act, on BDcb 
term<i as to interest, sinking fund, and (leriod of repayment (not exceeding thirty 
years from the date of tba loan) at nay be agreed on between the National Debt 
CommisBioners and the Treasary. 

(3) The sums so lent by the ^alional Debt Commissioners aball bo relHtid ont of 
money iirovided bf Parliament for the purpose, and if and ao far as that money 
ia insufficient shall be charged on , and payable out of, the Consolidated Fund, or 
the growing produce thereof. 

T. ConaideratiDn of applfcAlion by Light Bailway Commisaionent^il) 
Where an apulicatiou far authorieing a light railway under tliis Act is made lo 
the Light Railway Commissioners, those CommisaioncrB ihall, in the 6nt 
instance, satisfy themaslves that all reaaonnble stejia have been taken for consolt- 
itis the local authorities, iiiclading Toad authontiea. through whose area« thr 
railway ia intended to pass, and the owners and occupiers of the land it II 
proposed to take, and for giving public notice of the apiJication, and Bhall a' 
themselves, by local inquiry and such other means as they think necessary, jioai 
themselves of all snch inlormstion ok they may consider material or luelol f 
determining the ex[)ediency of granting the application. 

(2) The applicants shall satisfy the Commissioners that they have 
(n) published once at least in each of two consecutive weeks, in some 

circulating in the area or some part of the area through which th«^i^__ 
railway is to jiass, an advert iaemant describing ehortly the land pnipa*ejt 
to be taken and Ihe jiur ose far which it is proposed lo be taken, nuuinc 
s place where a plan of : pra{>osed works and the lands to be taken, and 
a boolt of reference to the plajj, mav be seen at all reasonablo hours, and 
stating the quantity of land required ; and 
{b) wrred uotice in the prescrihi'd manner on every reputed owner, leowa, and 

' ooonpier of aoy laud intended lo be taken, describing in eoeh caaa the 

land intended to be taki'U, and inquiring whether the person so acrnd 
•asents to or dlssentB from the taking of his land, and requesting him to 
■Ute any objeotiona he may have to his land being taken. 
The plan ami book of reference aboil be in the preacrihed form, and for the 

purpoMB of this section the expression " presoribed " shall mean prescribed by 

mle* made under this Act. 

(3) The Commisiionen ihall, before deciding on an apjiltcation, give fiill 
opportanity for anv objections lo the ap|i1icBtia» to tie laid before them, and ahall 
consider all such objections, whether mode formally or informally. 

(1) If, after consid'ratiun, the {'ommlsaionera think that the application alioulil 
be gtantod, they shall aetlle any draft order submitted to them by the applioanla 
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- „ . . wilwajr, &ad see that all Huch matters (including [iro 
for tha ufet; or the pulilio and particulars of the land proposed to be taken ) ore 
inBsrted tlierein, its they think ueoeaaary Tor tlia propar construction and working 
of the railway. 

(E) The oHer of thi! Light Bailwaf Commissioners shall be provisional only, 
and shall have no elTecC until contirmed hy tlie Board of Trade in manner 
provided by this Act. 

(6) Where an application for a light railway haa been refused by the Light 
Bailway Commiasioners, the a[>plicants, if the council of any oounty, borough, or 
district, may ap|iea1 against such refusal to the Board of Trade, who may, at any 
time, it they think lit, remit the application or any portion thereof to the said 
Commiasionera, for further consideration, with or without s|>ecial instructions. 

8. Sabmiasion of order to Board of Trade for oonflrni«tion. — (1) The Com- 
missioners shall submit any order made by theiu under this Act to the Board of 
Trade for confirinatioQ, accompanied by auoh partioolars and plans as may be 
reqaired by the Board, and shall also make and lay before the Board, with the 
order, a report stating the objections which havu been made to the application, 
and the manner in wtiich they hare been dealt with, and any other matters in 
reference to the order which the ComtniasioEiers may think ht to insert in the 

(2) The Board of Trade shall give public notice of any order so submitted to 
them in such manner aa they think bast for giving information thereof to persons 
interrated, and shall also state in the notice thiit any objections to the oonSrma- 
tion of the order must be lodged with the Board, and the date by which those 
objections must be lodzcd. 

a Oonsideration of order by Board of Trade.— (1) The Board of Trade shall 
consider any order aubmitied to them under this Act for confirmation with 
s|iecia! reference to — 

(a) the expediency ofrequtriog the propoaftls to be submitted to Parliament; and 

lb) the safety of the public ; and 

(■;) any objection lodged with them in accordance with this Aot. 

(2) The Light Railway Commissioners sh&ll, so far aa they are able, give to the 
Board of Trade any infonnatioD or assistance which may l>e required by the 
Board for the purjioee of considering any order submitted to them or any 
objection thereto. 

(3) If the Board of Trade, on saoh consideration, are of opinion that, by reason 
of the magnitnde of the proposed undertaking, or of the effect thereof on the 
undertaking of any railway company eiiating at the time, or for any other apecial 
leaaon relating to the nndertaking, the proposals of the promotora ought to be 
submitted to Parliament, they shall not confirm tha order. 

(4) The Board of Trade shall modify the provisions of the order for ensuring 
the safety of the public in such manner as they consider requisite or expedient. 

(6) If any objection to the order is lodged with the Board of Trado and not 
withdrawn, the Board of Trade shall condder the objection, and give to those by 
whom it is made an oppottunity of betne heard, and if, after consideration, they 
decide that the objeution should be npheld, the iioard shall not confinn the otder, 
or shall modify the order bo as to remove the objection. 

(6) The Board o( Trade may, at any time, if ihey think lit, remit the order to 
the Light Bailway Comniissioiiers for further consideration, or may themselres 
hold or institute a local inquiry, and hoar aJl partiea interested. 

10. Confirmation of order by Board of Trade. — The Board of Trade may 
confirm the order, with or without modifications, as the cose may require, and an 
order so confirmed shall have etfect as if enacted by Kartiament, and shall be 
cotLclnsive evideace that all the rvquiremants of this Act in respect of proceedings 
required to be taken before the making of the order liave been oomplial with, 

IL Provisions which may be made by the order. — An order under this Act 
may contain provisions consistent with this Act for all or any of the following 

OS may be 



(a) the incorporation, subject to such exceptions and 
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mBntioned in the order, uf all or any of IheproviBionsofthoClaaBosActB. 
u detiued by this Act Proridcd that, wliere it ii)>]«ara Co iha Board of 
Trade that variations of the Lands Clanties Acta are required by thr 
special circimiHtances of tbe case, the Board of Trade shall make a ipccial 
report to Parliament on the subject, and thaC nothing in this section (hall 
autboriM any variation of the provisions uf the Lands Clauses Acta with 
respect to the jiurchaae and taking of land atherwiMe than bj agreement : 



the 

f; the necessary powers for constructing and irorking the nilmj, 
udiug power to make ugrecuients with railway and other companies 
for the purpose ; and 
(rf) giving any railway corapnny any power roqiiired for carrying the order iotfi 

effect ; and 
(■) the constitution as a body corporate of a company for the purpose of carry- 
ing out the objects of the onler; and 
(/) the rBpresontation on the managing body of the railway of any council who 
advance, or BKree to advance, any money for tlio puri>aEe of the railway ; 

([») authorising a couucLI to advance or borrow money for the purposes of tbe 

railway, and limiting the amount to bo so advanced or borrowed, kod 

regulating tbe terms on which any money is to be so advaat^d or 

borrowed ; and 
(A) the manner in which the proHts are to be divided, where an advsnoa is 

made by a council to a light railway comjiaiiy as part of the share capital 

of the company ; and 
(t) theproperaadit of tbe accounts ofthe managing tioiiy of the railway where 

the managing body is not a local authority, and the time within whtcli Uie 

railway mnst be constructed ; and 
(j) fixing the manmum rates and charges for traffic ; and 
(it) in the case of a new company, requiring the company to make a depoait, 

and providing for the time of making and the application of the deposit -, 

{Ij em]>oweriug any local authority to acquire the railway ; and 

(th) any other matters, whether similar to tbe above or not, which o 
considered ancillary tu the objects of the order or expedient for a 
those ohjecta into olfect. 

12. Application of general Bailway Acta. — (1) The Clauses Acts, m 
liy this Act, and the enactments mentioned in the Second Schedule to tt 
shall not apply to a light railway authorised under this Act except so Ear ai 
are incoruoraUd or applied by the order authorising the railway. 

(2) Subject to the foregoiag proviBiuiia nf this Act, and to any special proii 
oontained in the order authorising the railway, the gpiicral enactmente n' 
to railways shall appl<^ to a light railway under this Act in like manni 
apply to any other railway ; and for the purposes of those enactments, i 
Clauses Acta, so far aa they are incorporated or applied by the order ai 
the railway, the lijfht railway company shall ha deemed a railway com 
the order under this Act a special Act, and any nrovisiou thereof a spe^^ _ 
meut. Provided that a light railway shall not be deemed to be a nuIwaT irl 
the maaning of the Railway Passenger Duty Act, 1842 {5 kS Vict. Mp. 7) 
that no duties shall hereafter he levied in respect of )>assengcrs conveys 
light railway conitmctsd under Ihia Act in re«[<ect of the conveyanca o 
pMsengeri upon such railway. 

18. Kode of Mttllng purchase -manoy and compensation for taUng of ll 



—(1) Where any orJcr under this Act ii 
matter which undrr those Acts may bs d 
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IB order, bo referred ti 



■rbitntiOD, Dt by tiro ^naticea, ahaXi, Tor ths purposes of tha oi_... 

and determitied by a single arbitratur appointed Ly the parties, or if tbe parties 
da not concur iu the ap)«iatmeQt of a single arbitratar, then by the Board ti[ 
Tnde, and the proTiaious uf this Act shall npply with respect to the determina- 
tioD of any such matter in lieu of those of tbe Lauds Clauses Acts relating thereto. 
ProTided that ia determining tbe amount of cumpensaCtoo, the arbitrator shall 
have regard to the extent to which the reDisiniug aud coatiguaua lands and 
herediUmenta belongiag to tbe same proprietor may be benehted by tbe proposed 
light railway. 

(-2) The Board of Trade may, with the concurrence of tha Lord Chancellor, 
make rules lixing a scale of costs ta be a|i[)1icabla ou any such arbitration, and 
may, by such rules, limit tbe cases in which the costs of counsel are to be 
allowed. 

(3( The Arbitration Act, 1889 (53 A 53 Vict. c. 48), shall apply to any 
arbitration under this Kction. 

11. FnymeDt of pnrchase money or compenHtioD. — Any order under this 
Act may, notwithstanding anything in the Lands Clauses Acta, authorise the 

Cayment to trustees of any purcbaHi money or cumjionsation not exceeding Gre 
undred jiouada. 

15. ProTWoni »a to Bo»rd of Trade (37 4 38 Vict. c. 40).— {1) If tha Board 
of Trade hold a local inquiry for tlje purposes of this Act, Part I. of the Board of 
Trade Arbitrations, etc.. Act, 1874, ahall apply to any inquiry so held, ag if— 

(a) the inquiry was held ou an application made in pursuance of a sjieclal Act ; 

(A) the parties making the application for tbe order aothoriaing tbs light rail- 
way, aud in the case o! an inqairy held with reference to au objection 
made to any such application tbe persons making the objection in 
addition, were parties tu tlie application within the meaning of aectiuu 
3 of the Act. 

(2) The Board of Trade may make auob rules as they think necessary for 
regulating the procedure under ttiis Act, whetbec belore the Board uf Trade or 
before the Light Railway Commissioners, aud any other matters wliich they may 
think expedient to regulate by rule for tbe purpose of carrying this Act into effect. 

(3) There shall be charged, in respect of proceedings under this Act, before tha 
Boenl of Trade or the Light Railway CommissioDers, snch fees as may be fixed by 
the Treasury on the recommendation of the Board of Trade. 

(4) Any expenses of the Board of Trade under this Act shall, except so far as 
protision is made for their payment by or under this Act, be defrayed out of 
moneys provided by I'Drlianient. 

(6) TbeUosrdofTradeshallpresenttoParliament annually a report of their pro- 
ceedingaand ofthe proceedings of the Light Bailway Commiasiouera under thia Act, 

16, Expeniea of local aut^oritlBB.— (1) Tha council of any county, borough, 
or district may pay any expenses incurred by them aud allowed by the Light 
RaUway C'ointnissioneru with reference to any application for au order authorising 
a tight railway under thia Act, in the Case of a Bounty council as general expenses. 
In the case of a boroQah council out of the borough fund or rate, and in tiie case 
of a district oouni'il other than a borough council as general expenses under the 
Public Health Acta. 

Provided that any expenses incurred by a county council under this Act may 
be declarei. by the order authorising the railway, or. in the event of an unsuccess- 
ful application for sach an order, by the Light Railway Commissioners, to be 
exclusively chargeable on certain parishes only in the county, and those expenses 
shall be levied accordingly aa expenses for a special county purpose under the 
Local Government Act, ISSS (61 * 52 Vict. o. 41). 

(2) Where the council of any county, borough, or district are authorised to 
expend any money by an order authorising a light railway under this Act, they 
may raise the money required, — 

(d) if the ex[ietiditure is capital expenditure, by borrowing iu manner authorised 
by the order ; aud 



LIGHT RAILWAYS AT HOME ASD ABROAD. 



(3) The Boird of Trade may, from time to time, on the ajiplication of any 
coQiicil, extend, subject to tlie limitations of thin Act, the limit of the ucount 
wlitch the oouQcil are authorised by an order under this Act to borroir. or Ui 



(4) Where an order under this Act authorises any coUDcil to borrow for the 
purposes of a liglit railway, suitablo provision Khali ba made ia the order far 
requiriug the replacement of tlie money liorrowed within a liied period not 
eieeediug sixty years, either by menna of a sinking fund or otherwise. 

(5) Any profits made by a council in reB|<ect of a light railw&y shall be 
applied in aid of the rate out of which the expenses of the council in respect of 
tlie light railway are payable. 

(6) Where a rate is levied for meeting any expenditure under this Act, the 
demand note for the rate shall state, in a form jirescribed by the Local Gorern- 
mer]t Board, the proportion of the rate levied for that exjiendituro. 

17. Joint comniitteeB.~|] ) The councils of any county, borough, or district 
may appoint a joint committee for the purjnae of any application for a 



aatlorising a light railway under this Act, or for the joint 
ins of a light railway, or for any other purpose i 
rullway for which it ia convenient that those councils 



1 with inch a 
d combine. 

(2) The proviaiona of the Local Government Act, 1SS8 (51 k52 Vict. c. 11], 
or ol the Local Goyemmont Act, 1891 (58 & 57 VioL o. 73), aa the case may lie, 
with roapect to joint committ«es, shall apply to any joint committee appointed 
for the purpose of this Act by any councila who could apjioint a joint committ^v 
under those Acta, but where the councils have no power under those Ada to 
appoint a joint committee the proyisions in the Third Schedule to this Act aluU 
ttpl'Iy. 

13. Working of ordinary raQway aa light railway. — Where a company have 
power to construct or work a railway, they may lie authorised by an oMer nnd«r 
this Act to construct and work or to work the railway or any part of it as s light 
railwav nnder thia Act. 

19. Fower of ovnera to giant land or advance money for a Ugbt railway. 
— (1) Where any person lies power, either by slatnte or otherwise, to sell and 
oonrcy any land for the purpose of any works of a light railway, he may, with 
the sanction of the Boanl of Ajpicul Cure given under this section, convey the 
land for that purpose either without payment of any purchase money or com- 
pensation or at a price less tlian the real value, and may so convey it &ee trou 
all incumbrances thereon. 

(2) Whenever any person, who is a landowner within the meaning of th> 
Improvement of Laud Act, laui (27 & 28 VicL c 111), contributes any money 
for the puriioseofany works of a light railway, the amount w contributed oav, 
with the sanction of the Board of Agriculture given under this soetion, be 
charged on the land of the landowner improved by the works, in the same manner 
>ud with the like elTcct as in the case of a charge under that Act. 

<3) The Board of dgricuUnre shall not give their asnctiuu under this lactiun 
unless they are satisfi^ that the works for which the land is conreyed or Ilia 
money is contributed will elFect a iiermanent increase in the value o? the land 
held by the same title or of other land of the anine landowner exeevding, in tli« 
case of a conveyance of land, that which ia, in the opinion of the Board of 
Agriculture, the real yalae of the land conveyed or the diilerence between that 
value and the price, as the case may be, and in the case of a contribution of 
money the amount contributed : Provided also, that if the land proposed to b* 
Fonvuyed is subject to iricuiiibrsncis, the Board ol AgricutCnre, belore giving 
their sanation under llijii section, shall cause notioe to be given to the 
incumbrancers, and «1ibI1 consider the objections, ifany, raised by them. 

20, Power to grant Crown landi.--The Commissionera of Woods shall, on 
behalf of Ilet Jlojesty, have the like powers to convey Crown lands as ara hg 
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this Act conferred npon pergona tiavioK power, either hy etatute or othamiBe, to 
Hell ■ndcouvey UndB, exceiit that, in toe case ofCronn lands, tlie aaiiotion of the 
Treasury slioll be subEtttuted for the asDction nfthe Board of Agriculture. 

21, IMvidon u tocommoiu.— (I) Ko land being wrt of anj^ common, and 
no easement ovor or airecting any common, shall W |mrchased, taken, or 
acquired under this Act, without the consent of the Board of Agriculture, and 
the Board shall not give their consent unleaa they are satisfied that, regard being 
had to sll tha cjrcumslances of the case, such purchase, tskiag, or acquisitian is 
necessary, that the ewrcisB of the powers conferrEd by the order authorining the 
nilway trill not cause any greater iniury Co the ooniinon than ia necessary, and 
that all proper steps have been taken in the interest of the commoners and of 
the public to add other land to the common {where this can be done) in lieu of 
le land taken, and where a common is divided, to secure convenient access from 



e part of the common to the other. 

(S) The expression " common " in this section shall include any land subject 
to be eocJosed under the Inclosure Acta, 1846 to 1882, any nietropolitaa common 
within the meaning of the Metropolitan Commons Acts, ISSfl to 1879, and any 
tovn or village cieen. 

22. Freservatioa of soeneiy and obJe:ctB of bistoricsJ interest.— If any 
objection to any application for authorising a light railway is made to the Light 
ifailway Commissioners, or if any objection to any draft order is made to the 
Board of Trade on the ground that the [ira|iosed undertaking will destroy or 
injure any building or other object of historical interest, or wilt injuriously 
atfect any natural scenery, the Commissionera and the Board of Trade respec- 
tively shall consider any such objection, and give to Chose by whom it ia mads a 
proper opportunity of being heard in support of it. 

23. Jnnctlona with existing Tailw«]ra. — Any junction of a light railway 
authorised under this Act with any existing railway shall, so fur as Is in the 
opinion of the Board of Trade rcasonsbly practicable, avoid the interference with 
lines of rails used for passenger trsSic. 

24. Amendment ol^ order. —An order authorising a light railway under this 
Act may be altered or added to by an amending ordigr mode in like luanner, and 
BubjecC to the like provisions as the original order. 

ftovided that — 

(a) the amending order may be made on the application ofany authority or 

(i) tbo Board of Trade, ia considering the exjiedieacy of requiring llie 

EropDsala for amending the order to be suhmitCed to Parliament, shall 
avs regard to the scope and provisiatla of the original order ; and 
(ej the amending order shall not confer any power to acquire the railway 

except with the consent of the owners of the railway. 
26. Prorislon u to telegraphs. —The definition of "Act of Parliament" in 
the Telegraph Act, 1878 (41 k 42 Vict. c. 76], shall include an order authorising 
a lisht railway nnder this Act. 

26. Application to Scotland.- This Act shall apply to Scotland, viCh the 
following modifications; — 

(1) In section 6 of this Act the expres!;ion "Secretary for Scotland" shall 
be substituted for the eijiroasions "Board of Agriculture" and "Board of 
Trade" respectively, occurring in that section ; 

(2) Bcferenc«s to the council ot any county, borough, or district shall be 
construed as references to the county council of any county, or the town council, 
or where there is no town council the police conimiasioners, of any burgh, or 
the conimisaionera of any [wlica burgh, or the district committee of any 
district under the Local Government (ikotUtid) Act, 1S89 (92 & 93 Vict c bO) ; 
or in any county where there ia no district committee any two or more |«rish 
councils may combine ; 

(3) " Arbiter " shall be substituted for " arbitrstor," and that arbiter shall he 
deemed to be a lingle arbiter within the meaning oi the Laudj Clauses Acts, 
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and iu lien ot tlie provisiaits of the Arbilntion Act, 1889, the proruioni of 
the LAnds Cl&iuas Acta vith respect to an arbitration iJiall ajijily. eiecpt the 
jirovisionB of tho (aid Acta as to the eipeoies of the arbitration, in lien of 
vhicb tha roHowing jiroviaion shall bsve cfTect, namely, the ei))enwa of tb« 
arbitration and incident thereto, shall be in the discretion of the arbiter, who 
Diay direct to and by vhom, and in what manner those expensea, or any part 
thereof, ehall be paid, and may tai or Mttle Ihe amouat of expenaes to b« >o 
)iaid, or any part thereof, and may airard expenses to be [laid as between agent 

(4) The Lord President of the Court of Sesaion shall be substititted for the 
Lord Chanoellor ; 

(5) The money neceaaary to defray eipenditnre, not beinjt capital expenditarr, 
incurred by a oonnly council in pursuance of thia Act, shall be raised by a rate 
imposed along with but as a sejiarate rate from the rate for maintenauce of 
ro^a (heroinalter referred to as "the toad rBte")leri»We under the Roads and 
Brid^ (Scotland] Act, 1878 (11 » 42 Viet. c. 6\). npon lands and beritscea 
wilhiu the county, or the district, or the jiarish, as the case may be. The 
money necessary to defray expendjlure similarly incurred by a town council, or 
police commiBBioners, or burgh commiasiDners sliatl be raised by a rate impoeed 
along with but as a Be[Arate rate from the police assessment or burfch general 
assesameiit, as the case may be. If the expenditure incurred is capital expendi- 
ture it shall be raised by borrowing in the meaner anthorised by the order, the 
rata oliargeable for repayment of capital, including interest and expenses, being 
tbe same rate as is liable for maintenance as aforesaid ; 

(6) The provisions relating to district oonneils shall apply lo diltriet 
commltteea or combinations of parish cuiincili, stibject to the foUoiring 
modificstioDS— 

(a) A district committee shall not bs entitled to make an applicatioD under 
section two hereof except with the consent of the county council given at 
a special or statutory meeting of the council, of vlijch one montli'a 
special notice, setting forth the purpose of the meeting, shall have baen 
sent to each councillor, 

(£] A resolution to give such consent shall not 
unless two-thirds of the councillors present a 
statutory meeting concur in tho resolnlion, 

(c) Nothing in this Act shall authorise a district committee to raise money bj 
rate or loan, but any money necessary to defray expenditure, not 
being capital exjieuditure incurred by it in pursoance of this Act, sh^ 
be raised by the county council by a rate imposed along with but asa 
separate rate from the rood rate ; and any money necessary to defraj 
capital expenditure shall be raised by the county council by borroning in 
the maimer authorised by the order, as in section Kiiteeii hereof mentioned; 

(7) Tho expression " Clauses Acta " shall mean the Lands Clanws Acta, the 
Ka^way Clanws Consolidation (Scotland) Act, 1845, the Companies Claiues 
CouBohdation (Scotland) Act, 1S4G, the Companies Clauses Act, 16S3, the Bail- 
ways Clanus Act, 1S63, and the Cami>auies Clauses Act, 1S69 ; 

(8) Beferences to the Local Qovcniment Act, 1SS8, and Che Local GoTemnwnt 
Act, 18S1, shall be construed as refvrenoes to the Local Government (Scatland) 
Act, 1889 {b-I k 53 Vict. a. CO], and the Local <iovemm«nt (Scotland) Aot, 1S»« 
(67 & 58 Vict. c. BS) ; 

(S) In order to carry oat in Scotland the nrovisions contained in lub-seotion 
(I) (c) of section five of this Act, it shall be the duty of the assesaor of railvajt 
and canals, as regards any parish to which the sud sub-section (1) (c) applies, la 
enter on bis Taluation roll either the annual value of the light railway wittiin 
Biioh |>arish ascertained in terms of tlie Yaluatiou of Landa (Scotland ) Acta, or 
the animal value at which tha land occutiied by or for the purposca of Um 
light railway would have been assesaed if it had remained in tho condition in 
which it was immediately before it was acquired for tho purjioses of ike railway, 
whichever is leas ; 
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(10) Where a li^ht railway constracted under the powers of this Act is owned 
or leased by an existing railway company, such light railway shall not be Talaed 
by the said assessor as part of the seneral underUking of the railway company, 
but shall be valued as a separate undertaking. 

27. Extent of Act.— This Act shall not extend to Ireland. 

28. Deflnitiona. — In this Act, unless the context otherwise requires, — 

The expression "light railway company** includes any person or body of 
persons, whether incorporated or not, who are authorised to construct, 
or are owners or lessees of, any light railway authorised by this Act, or 
who are working the same unaer any working agreement : 

The expresbion ** Clauses Acts " means the Lands Clauses Acts, the Bailwayt 
Clauses Consolidation Act, 1845, and the Railways Clauses Act, 1863, 
and the Companies Clauses Acts, 1815 to 1889 : 

The expression *' share capital" includes any capital, whether consisting of 
shares or of stock, which is not raised by means of borrowing. 

29. Short title.^This Act may be cited as the Light Railways Act, 1896. 
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SCHEDULES 






FIRST SCHEDULE (Secti 


S3). 


UODE OF PisaiNO Special REstiLi.*TiDXS. 


1, Tlie rpBolnlion ipproving of the intantiou to make tho spplication mnrt be 
pBsiied at B meeting of tho council. 

2, The reBi.lntioii ehill not bo passed unless a month's preTious notice of the 
resolution has been given in m&nuer in which notices of meotinga of the coancil 

■re nsually given. '. 

3, The resolution ahaH not be [osaed nnle^s two-thirds of the members of tlN|^H 
coQDoil present and voting concur in the resolution. ^^H 


SECOND SCHEDULE (Semos 12). ^| 




EKACTHKNIB EELiTIKO TO Satett, eic. 






Session and Chapter. 


Title or Short Title, 






2 ic 3 Vict. c. 46. 


An Act to •mend an Act of 
the fifth and eixth years 
of the reiim of his Ulo 
Majesty King Willium 
the Fourth relating to 
highways. 


The whole Act. 




5 ft e Vict. c. 65. 


The Railway Ecguiation 
Act, 1842. 


Sections four, five, six. 
uiue, ten. 






9 i 10 Vict. 0. 67. 


An Act for regulating tho 
gauge of raiUays. 


The whole Act 






31 ft 32 Viot. C H9. 


The Regulation of Railways 
Act. 18(18. 


Sections nineteen, twenty, 
twenty . two, twsDty- 
seven. twenty - eight, 
and twenty-Ding. 






S4&36Vict. c. 78. 


Tho Re);ulatian of Railways 

Act, 1871. 


Section live. 






3B ft 37 Tict. 0. 76. 


The Rnilway Rpgnlstion 
Act (Returns of sipial 

etc), 1878. 


Sections four and sii. 






41 ft 13 Vict e. 20. 


The Railway Rrturne (Con- 
tinuous Brakea)Act, 1878. 


The whole Act. 






4fl ft 47 Viet c 84. 


The Cheap Trains Act, 18S3. 


Section thnt. 






62 ft 63 Vict. e. 67. 


TlieReguUtionofE.ilw.js 
Aet, 1889. 


Th« whole Act 






J 


1 



THIRD SCHEDULE [! 



Joist CosiJirrr 



(a) Any coiiDCil taking pnrb in tlje appointmcDt of a joint committea mnj 
delegate to the cominittea sny (xiwer which tha couaciJ miy eiereise tot 
tbe purpose lor which tlie committee is appointed. 

(ij A i:ogiJciI shall not ba authorised to delegate to a jaiut committM any 
iKiwer of makintca rate oi borrowing money. 

(f) Subject to the terms of the delegstioii the joint committee ahall have th« 
ume power in all respects with reapect to any matter delegated U> them, 
as the councilfl appointing it or any oftliom. 

(tf) Tlie members of the joint committae mny be ap)iointed at ancb times and 
in such maoner, and ahall hold o£ce lur such period, as may be Hied by 
the councils appointing them : 

Prarided that a member shall not hold office beyond the expiration of 
fonrleen days aitar tlie day for the ordinary election of oounoiilora of the 
council by irhich he was appointed, or in Scotland after the day for tlie 
ordinary election of conncLlurs of the council of the county in which the 
district is situated. 

(«) The coats of a joint committee shall be defrayed by the coancils by whom 
the committee is a]>pointed, in soch propoitions as they m^ agree upon, 
and in the event of their differing' in opinion, as may be detarujinvd bj 
the Board of Trade on an application by either councU. 

{/) When any of the cooneils joining in the appointment of a joint committee 
is a county or district council other than a borough council, the accounts 
oFtlie juint committee shall be audited in like manner and with the like 
jiower to the officer auditing the accounts, and with the like incidents 
and consequences as the sooounts of a county council. 

(y) The chairman at any meeting of the committee sliull have a second or 
CLBting vote. 

(A) The quorum, proceedings, and place of meeting of a committee, whether 
within or without tha area within which the committee are to exercise 
their authority, shall be such aa may be determined by regulations 
jointly made by the councils appoiatiag the committee, and la the event 
of theii differing in opinion as roav be datermined iiy the Board of Trade 
on an application by either council. 

(i) Subject to those regulations the quorum, proceedings, and plaee of 
meeting, whether within or without the area within which the com- 
mittee are to exercise thdr jurisdiction, shall be t>Dch as the committee 
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APPENDIX IX. 

STATUTORY RULES AND ORDERS, 1S96. 

No. TS7. 

RAILWAY. 

Lio&r RjUlwav. 

Rulu dated September 1896, nade hj the Board of Tnde with recpect to 
Applications to the Light Railway Cammiuiuneis tar orders antboribuig 
Li^l't KailwajiL* 

A'otia of Froptxied ApplUatUm, 

1. Kotioe by AdTerttsement. — Notice of intention to apply to the light Bail- 
way Conimisaionen) for an order authorising a light railway, or Tor an amending 
onUT, mutt be pubtjabed by advertiBenient in each or two cousecQtiTe weeks in 
tli« month of April or of October, in at least one local new5[ia)ier circulating in 
the area or ]iart of the area through wh ich it is proposed to niake the railway. 

2. CouIeDls of notice.— The notice miut describe f^nerally the line of the 
railway and its termini, and the lands proiioaed to be taken, stating the qoantity 
and ttie purjioBC for which it ia proposed to take them ; it mast state the propooM 
gauge and luotive power of the taiinay ; it must be BUbacribod with the name of 
""" , coiu[iany, or cooncil resimnsiblo for the publication of the notioe 



[hereinafter rtferrsd to as " t!ie promoters") ; and must name a place wbera a 
iiIbd of the prapoud works and uf the lands tu be taken and a book of refereDoa 
e plan and a section uf the proposed works may be seen at all reasonable 



hours, and where copies of the draft order can be obtained on payment of not 
enceeding one shilliDg )ier copy. 

The notice must state that objections should be made in writing to the Light 
Railway Cummissiouers in accordance with Rule 31. 

9. Deposit with loo»l aatboritiet. — Copies of tlio draft order and of the plaa 
■nd book of reference and section and of the estimate hereinafter meutioncid, 
must be depoiitod by the promoters during the month of tla^ or of NoTsmber, 
with the clerk of the county council, and of erery borough, district, and [lariah 
oouncil in or through whose county, borouch, district, or pariah any part of tba 
railway is projiosed to be made ; and eli^t be open to ins|iecUon during offlca 

With the above ilocumeuts there must also be deposited a sheet or sheeta of th* 
ordnance map, on a scale of not less Cban one inch to a mile, with the lina of 
railway Indioatsd thereon, *o as to show its general couno and direction. 



* KoU, — These Rules will regulate the jirocodnre before the Light Railway 
Camniisiioner* where a acliame lor a light railway has been matur«l and it la 
bti'iided to make ■ formal «]i])llc«tion for an order. 

The Commissioner! will at all times be prepared to give erery facility in their 
power for consirlerine and maturing ijro|rosalB for the construction of light rail- 
Maya to be aubmitted to them. 
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1. Depodti with Uavemment I>«partmeiit& — Copiot of tlie dntft order and of 
■11 Ihe above documents, umat be defosited by tlie [irumoteis during the nioDth 
of May or of NoTember, uitli tbe Board oT Trade, and copies of the draft ordec 
with tho TraaBnry, the Board of Agriculture, the Poatuiaator Gonoral, the Com- 
tiiis!ii"ners of Customs and of Inlaml KeTcnue, the Admiralty, the War Office, 
tbe Office of Woods and Forests, and the Office ol Works, and with the Secretary 
for Scotland in tbe case of proposed railvajs in Scotland. 

Provided that aa regarda the ^roviaione of this Rule and of Rules 1 ajid 8, in 

Octoi 

Flam, Book of lU/ert 



situation of the whole of Che railway (no alternative line or work being in any 
case permitted], and the lauds in or through which it ia to be mode, or tlirough. 
which any oomniunicatiou to or from the railway shall be made. 

6. Aa to limits of deviation. — Where it is the intention of the promoters to 
apply for powers to make any lateral doviatii 
way, the limits of such deviution shall be defined on the plan 
included within such limits shall be marked thereon. 

7. Baildlngs, et;., on enlarged Kale. — Unless the whole of sach plan ahall 
be upon a scale of not less than a qoarter of an inch to every one hundred feet, 
an enlarged plan shall be added of any building;, yard, courtvard, or land 
within the curtilage of any building, or of an^ ground cultivateil as a garden, 
either in the line oi the pTopoaed work, or included within the limila of the 
said deviation, on a scale of uot lest than a quarter of an inch to every one 
hundred feeC 

8. Dislancee to be marked. — The distances from one of the termini must be 
shown in miles and furlonKS on the plan, and a memorandum ol the radius of 
every curve not exceeding one mile in length shall he noted on the plan ia 
lurlonffs and chains. 

9. funnelling to be marked. — Where tunnelling ss a aubatitnte for open cat- 
ting is intended, the same shall be marked by a dotted line on the plan, and no 
work shall be shown as tunnelling in the making of which it will be necessary to 
cnt through or remove tho surface aoil. 

10. Diversion of roads, etc.— If it be intended to divert, widen, or narrow 
any public carnage road, navigable river, canal, or railway, the course of such 
diversion and Che extent of such wideniog or narrowing shall bo marked on 
tiie jilan. 

11. Case of jtinctloiu wiih other Ilnea. —When a railway is intended to form 
a junction with an existing or fluthorised line of railway, the course of such 
ciisting or authorised line of railway sliall be shown on the deposited plan for a 
distance of 800 yards on either side uE the [iroposed junction on the same scale aa 
the scale of the general plan. 

12. Case of rails along road. — If it be intended to lay any part of the railway 
along a road or street, the plan shall show at what diatance from an imaginary 
straight line drawn along the centre of such road or street it is proposed to lay 
the rails. 

13. Book of reference.— The book of reference shall contain tbe names of the 
owners or reputed owners, lessees or reputed lessees, and occupiers of all lands 
and houses in the line of tlio proposed railway or within the limits of deviation as 
defined on the plan, and shall describe such lands and houses respectively. 

Tho book of relcreuco shall also contain the name of the road authority of any 
rooU or street along which it is pro[«ised (o lay any part of the railway. 

11 Scale of aactions. — The section shall be dmwn to the same horizontal 
scale as the plan, and to a vertical scale of not less than one inch to every one 
hundred feet, and shall show tbe surface of the ground marked on the plan, the 
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intended level of the pruposed railvay, the tieiglit of every embankment & 
depth (if everj cutting, and a datum horiiuntal line, wliioh shall he the « 
throughout tba vrhole length of the railway or any branch thereof respectivi 
&nd Ehall be referred to some fixed point (stated in writing on the sr~* — ' * 
one of the termini of the railway. _ 

In every suction the line of the railway marked thereon ghall corres[K)nd wiUi 
tbe upper sarlace of the rails. 

16. Vertical meaanrea to be marlied at change of gradieDt— DistaiiceaoD 
the datum line shall he mark«i in miles and furlongs, to correspond with those 
on the plan ; a vertical measure from the datum line to the line of the railway 
shall be marked in feet and inches, or decimal parts of a foot, at the commence- 
ment and termination of tbe railway, and at each chan)^ uf the gradient or 
inclination thereof; and Che proportion or rate of inclination betweeu every two 
consecutive vertical measures shall also be marked. 

16. Height at railway over or depth under surface of roads, etc., lo be 
marked. — Wherever the line of the railway is intended to cross any public 
carriage road, navigable river, canal, or railway, the height of the railway over 
or depth under the surface thereof, and the height and sjian of every arch of all 
bridges and viaducts by which the railway will he carried over the same, shall be 
marked in figures at every crossing thereof, and wbere the railway will be carried 
across any such public carriage road or railway, on the level thereof, such crosriiiK 
shall be BO described on the section, and it shall also be stated if such level wiU 
be unaltered. 

17. Cross BeoUonB in certain casee. —If any alt? ration beintondedin the water 
level of any canal, or in the level or rate of inclination of any public carriage road 
or railway, which will be crossed by the railway, then the same shall be stated on 
the section, and each alteration shall be numbered ; and cross sections in tefer- 
euce to the numbers, on a horizontal scale of not less than one inch to every three 
hundred and thirty feet, and on a vertical scale of not less than one inch to everv 
forty feet shall be added which shall ihow the present surface of such road, canal, 
or railway, and the intended surface thorcoF, when altered ; and the greatest of 
the present and intended rates of inclination of tbe portion of such road or rail- 
way intended to be altered shall also be marked in figures thereon, and whera 
any public cariiage road is crossed on tbe level, a cross section of such road sball 
also be added ; and all «uch cross sections ahatl extend for two hundred yards un 
each aide of the centre line of the railway. 

IS. Embankments and cntCingfa. — Wherever the extremeheight of an embank- 
ment, or the extreme depth of any cutting, shall exceed five feet, the eilrenie 
height over or depth under the surface of the ground sball be marked in (ignm 
on the section ; and if any bridge or viaduct of more than three arches shall 
intervene in any embankment, or if any tunuel shall ialervene in any cutting, 
the extreme height or depth shall be marked in figures on each of the yuta Into 
which such embankment or cutting shall be divided by such bridge, viaduct, or 
tunnel. 

19. TtumelUng and viaduct to be marked. — Where tunnelling, as a suhatitnte 
for open cutting, or a viaduct as a aubatUute for solid embankment, is iulendedi 
the same shall be marked on the section, and do work shall be shown as taimel- 
ling. in the making of which it will be necessary to cut through or remove the 

20. In coae of Junctions grkdJeat of existing line to be ahown on wetion, — 
When a railway is intended lo form a junction with an existing or authoriMd 
line of railway, the gradient of such existing or authorised line ol railway shall ba 
■hown on tbe deposikd section, and in connection therewith, and on the same 
tcale as the general section, for a distance of 800 yards on either side of the ]>oilit 
of junction. 

Xoticei lo OuTiers. Ltssca, and Otheri, 

21. Serrloe of notices on landlords and othen, — During the month ol 



r or October tbe promoters must i 



e on the owuers, or t 



APPENDIX. oZS 

owneri, lesseen, or rapnted leiwees, and occujiiera of ill land* intended to be t&kcii 
or bting withia the limits of deviitioo ahoivn on the depoaited J'tta, describing 
iu eacti case tlie purttaular Unda intended to be tnk.en or lieing within «ucb limtli!, 
and inquiring whether the person bo aerved assenta or dissents to the taking of 
such lands, and requesting him to atate any objections he may have to auch lands 
being taken. 

Every aueh notice sball be aa nearly as may be in the fono set out in the 
schedule to theae Kulca. 

22. Notice to ownen oF railnay, etc. — During the month of April or October 
the promuters mast also serve a notice of tbe intended application on the owner, 
or reputed owner, leasee, nr reputed leasee, of any railway, tramway, or canal 
wliich will lie crossed or otherwu-e iuturfeted with by the proposed railway ; and 
on the rood authority (where other than a county, borough, district, or parish 
council) of any road -ir street alons; which it ia projiosed to lay any rails, or which 
will be otherwise interfered with by the projiosed railway ; and auch notice shall 
state the place or places wliere a plan or |ilans of the proposed Tullway has or 
have been or »itl be deposited. 

Provided that as regards the provisions of this Rule and of Rule SI, in the 
year 1896 the month of November shall be substituted for the month of 
Uctober. 

23. Notice of rslinquiibment of works. — Where an amending order proposei 
to authorise the promoters to vary or to relinquish the wliolc or any part of t 
railway authonsed by a former order, the promoters must during the month of 
April or October serve notice of the |iro]«aal on the owners, or reputed ovrneri 
lessees, or regiuted lessees, and occupiers of the lands in which any piirt uf the said 

24. Ifotlce of repeal of protective provisioti*. — Whore an amending order 
proposes to re|ieal or alter any provision contained in a former order for the pro- 
tection or benefit of any iwrson, jiublio body, or company sjiecifically named, the 
jiromolera must during the month of April or October serve notice of the inten- 
tion to repeal or alter such provision ou every such person, public body, or 
company. 

EnlimaU, 

25. Eatimatei.— An estimate of the eijienses of the proposed railway (includinf; 
the expense of acquiring land and all inciden tal expensea) most be made and 
signed by the perauii making the same. 
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26. The estimate shall he in the following fonn, or as near thereto as circum- 
stances may permit : — 

EstimcUe of the proposed Light Railway, 



Whether Single 
or Douhle. 



Lines No. 

Length of line 
Gauge 



Earth-works : 
Cuttings— Rock 

Soft soil 
Roads 



miles fgs. chs. 



Cuhic 
Yards. 



Total . 



Price 
per Yard. 




Embankments, including roads 

Bridges — Public roads 

Accommodation bridges and works 

Viaducts 

Culverts and drains . 

Metallings of roads and level -crossings 

Gatekeepers* houses At level-crossings 

Permanent-way, including fencing : 

miles fgs. chs. 



Cubic yards 
Number 



at 



Cost ]>er mile. 
£ $, d. 



Permanent-way for sidings, and cost of junctions 
Stations ..... 

Contingencies . • • • 

Land and buildings : 



Total 



Per cent. . 



a. r. p. 



£ $. d. 



The same details for each branch, and general summary of total cost. 



Applieaiion to the Cummissioners, 

27. Documents to accompany application.— Every application to the Com- 
missioners for an Order mubt be made in the month of May or of November 
except in the year 1896, when it must be made in the month of December, and 
must be in the case of a coriwrate body under the seal of such body, and in any 
other case signed by the promoter or promoters, or if there are more tlian two, 
then by any three of them, and must be accompanied by — 

(a) a copy of the advertifement of the intention to apply for the order ; 
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(b) thrae eomiB of tlie draft order &nd oT each of the documenta required bj 

tbeie Rulea to be de|ioiuted ; 

(c) ■ 8t»leniaiit >b t« the ()ro|KBed gange and motive power of thfl railway ; 

{d) a list of the owners, or reputed ownen, Ifssees, or reputed lesseea, and 
occupiers on whom notices liave been served, and a statement as far as 
can CliaQ bo made wttether iu ea-ch case they aasent, diasent, or are 

(c) a list of the county borough district and pariah councils in or through any 
part of whose county district or pariBh any part of the railway is pro- 
posed to be made, and a statement whether or not they have iutimkted 
assent or djasent Co the proposal ; 

if) a list of the railway, tranrnay, or canal companies (if any) on whom any 
notice has Ijeen eerved under these Rules, and a statement whether or 
not they have iotimatsd assent or dinseiit to the proposal ; 

ig) a statement whether any consent of the Board of Agriculture required to 
any ^aut of land or to the BCqniuUon of any common land proposed to 
be authorised b« the draft order has been obtained ; 

(ft) a Btatemont whether it is proposed that the Council of any county boroagh 
or district shaU cijiend or advance any money, and if so, of the nature 
and amount of such expenditure or advance ; 

(i] a statement whether it is proposed to a{i;ily to the Treasury for the advance 
of any money, and if so, of the amount of the advance souRht : 

(t) a certificate that a foe of £50 has been paid to the Hoard of Trade ; 

(I) a certificate in the case of an application by an existing company, that the 
members of the company have aasentra to the application by such a 
resolution sa is required by the Standing Orders of Parliament in the case 
of an application to Parliament by such company. 
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council, or by some princijal officer of the company, or by tfie promoter . 

two or mure of the promoters, on whose behalf the notice or other docuiHent is 

29. Bervice of notiooa.— Notices and any other documents required or author- 
ised to be served under these Rules may he served by delivering llie same to or 
ar the residence of the ]«rson to whom Ihay are respeolively addressed, or where 
addressed to the owner or occupier of premises by ileliveriug the same or a true 
copy thereof to some person on the premises ; or if there is no person on the pre- 
mises who can be so served, then by fixing the same on some conspicuous part of 
the premises ; they may also be served by poet bv a prepaid letter, and if served 
by post ihall be deemed lo Iiave been served at the time when the letter coulain- 
ing the same would be delivered in the ordinary course of post, and in proving 
such service it shall be sufficii^nt to prove that the notice or other document waa 
properly addressed and put inio the |>oBC 

Any notice by these llules required to be given to the owner or occupier of 
any premises may be addressed by the descriptn-n of the "owner" or "occupier" 
of the premises (naming them) in respect of which the notice is given without 
further same or descriptian, 

Fess. 

30. Fas payable to Board of Trade.— Before lodging any application with the 
Commissioners a fee of £50 must be paid by the prumotem to tlm Board of Trade, 
by ohsqna in favour of an Assistant Secretary of the Board of Trade. 
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The SMretnry, 

Light Railmy Commiasion, 

23 Great Qeorge Street, 

London, S.W. 



32. In tho 0938 of an apiiiication Tor an amending order, such of the requin 
menta of these Rulea as are inapnlioablB will bo dmjiensed with. 

■■■ -n foroeuntilmodifledby the BoardofTrade. 



33. Thfise Rulea shall r( 




Form of Notiee to Landoimen and others. 



Ve beg to inrorm you that ip]>lication is intended to b« m&ile ti_ ... 
Ligbt RsUivny CommlsHLoneia for an oran authorising a light railwaj tm 
to , and tint the projierty mentlonnl in the annem 

schedule or aomn part Ihcreor, in vrhich we undsratand you are lnter«st«d ■ 
thereiu stated, will be required lor the purposes of the said rsilvay, according tl 
the line thereof as at preseot laid out, or ma; be required to be lakcn under tl 
usual {lowers of deviation to the extent of yards on either aide ortl 

taid line which will be spjiliod for. 

Wo also beg to Inform you that a plan and section of the said tindertalinfc ~ 
with a biok of Tafereiice thereto, have been or will be deposited with the clerEa 
of the {tpreify county atid olhar counciU at Iht case may he) on or before the 
last da; of May [or Navember], and that cojiies of so much of the said plan and 
aeclioii as relates !« the (jxtriih) in which your pro|)erty is sitiiaia, with • 
book of reference thereto, have been or will bo deposited for public inspection wl^| 
the [efort of (A« parish, district, or borough coundl) on or before the dl 

of on which niau yoai property is designated by the nnmba 

■ct forth in the annexed schedule. 

As wo «ro roquired to report whether you uaent to or diseonl from tin p 
posed undertaking, you will oUligenn by wriiing your answer of aasent or dial 
III the fomi left herewith, and by stating any objections you may have to j 

Cro|>ertv being taken, and returning the same to us with vour aiguatart on | 
■foro ilia day of next : and if there should be any errov fl 
niiadewription in the annexed schedule, wo shall feel obliged by yovr lalbnBlll| 
u« thereor at your earliust conveuicnco, that we may oorrect the n i.i.;^ 



We 



B, kB., 
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Schedule referred to in the foregoing notice describing the property therein 
alluded to : — 



Property on the 
line of the pro- 
posed work, or 
within thelimits 
of the deviation 
intended to be 
applied for. 



Parish, 
Township, 
Townland, 
or extra- 
parochial 
Place. 


Number 

on 
Plans. 


Descrip- 
tion. 


Owner. 


Lessee. 













Occupier. 



I, the undersigned, assent to [dissent from] my property being taken for the 
proposed work [and my objections are that]. 
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APPENDIX S. 

GENERAL ENACTMENTS RELATING TO RAILWAYS REFERRED TO 
IN SECTION 12 (2) OF TBE LIGHT RAILWAYS ACT, 1898, AND 
NOT PREVIOUSLY NAMED IN CHAP. XI. 

Carriere Protection Act, 1830 (1 WilL IV. c. flS), 

IThia Statute (U Geo. IV. i 1 WUl. IV. c. 8S) protects "raramon cirriera for 
" liire, Bgainst the loaa or or injury to parcels or jockKges delivered to them for 
" convejanoe or cuatodj, the value and contenta of which aliall not lie declarnl 
" to them by the owners thereof." Under this Act a aotnmoD carrier is not liable 
for loss or injury to money, gold, silver, jeitcllery, banknotes, stamps, title- 
deeds, securities, paintings, glasa, china, silks, etc., when the value eicecda 
£!D, unless it shall have been declared at the time oC delivery, aod the increaaed 
charge accepted by the person I'eceiving such parcel or {•ackags. But common 
carriers cannot limit their liability at catamon law in respect of other gooda not 
covered by this Act. Nor does this Statute protect the carrier from any loas 
arising from the felonioua act of any servant in his employ ; nor from retponai- 
bility to the owner for loss occasioned by delay, over-sending or ntis-sendinf 
tliem, or, generally, in any case where the damage complained of ia i 
bv the carrier's misieosaace. Sea Chitty's La\B of ContracU, Ch. III., e 
1878.] 

ConveyBDce of Mails by Railways, 1837 (14 2 Vict, c, S8). 
Regulation orRaiiwaya Act, 1840 (3 & 4 Vict. c. 97). 

[This Statute deala with returns to be made by the company, Ijjelaws, ht« 
railways, etc.] 
Reenlation of Railways Act, 1844 (7 b 8 Vict. c. 86). 

[Tolls, Board of Tnide prosecutions, cheap trains, etc.} 
Documentary Evidence, 1845 (S 4 9 Vict, c, 113). 
Railway Clearing System, 1860 (13 b 14 Vict. c. 33). 
Abandonment and Diasolution of Railways, IS50 (13 & U Vict. c. 83X 
Railway and Caaal Traffic, 1854 (17 ft 18 Vict. c. 31). 

[Traffic facilities, undue preFereuce, tbroogb traffic, special contract as 
and animals.] 

Railway Companiei Arbitration Act, 1869 (2i 4 23 Vict. c. 69). 
Lands Clauses Consolidation Act (Amendment), 1860 (23 ft 21 Vict, c lOS). 
Railway Companies Powers, 1884 (27 4 28 Vict. c. 120). 
Railway Companies Securities Act, 1368 (29 4 30 Vict. c. 108). 

[Loan capital account to be kept open to iuapectiou, etc] 
Unds Clauses Consolidation Act (Amendment), 1869 (32 ft 33 Viet 0. 18). 
Abandonment of Railways, 1809 (32 k. 33 Vict c. 114). 

lUUwaya (Powers and Construction) Amendment Act, 1870 (33 ft 31 Viet, e. | 
lUUway Rolliug-Stook Protection Act, 1872 (85 ft SD Viot c. 60). 
ItaUway and Cuwl Traffic, 1S73 [38 ft 37 Vict. c. 4S). 
Contagious Diuasea (Animala), 1378 (41 ft 42 Vict o. 74). 
Commonable Bights (Compensation), 1882 (4S Vict, c 16). 
Poat Office (Panwls), 1882 (46 A 48 Vict. o. 74). 
lUJway and Coual Traffic, lUi \fil ft I>2 Vict. o. 26). 



SDPPLEMENTAET NOTE ON THE COLONIES. 



Thbrs are geoerally so iew obstacles in the wny of cheap caiiatTii& 
tion and simple metboda of working in the Colonies, wherever the 
utmost economy ia essential, tliat tight railways are frequently built 
without being specially classed as auch. Thus, tlie office (in London) 
of the Agent-General for Western Australia would probably inform 
an enquirer that the government of that colony have not adopted the 
system of light railways ; and, indeed, a country which has con- 
structed 830 mites of 3 feet 6 inch gauge railway at a coat of not more 
than ^4499 per mile may very welt do without a separate system of 
still cheaper lines. l)ata regarding tight railway development in 
South Australia may not be directly obtainable from the London 
office, and the cost per mile of railway on both frauges (3 feet 3 inches 
and 3 feet G inches) may average as ranch as £7364, but extensioua 
on the broader gauge were actiially made on light railway principles 
more ttian thirty years ago. The cost per mite of railways in Queens- 
land is less, but the government of that colony last year deputed their 
cliief engineer to visit and report on tight railways in Europe and 
America. The average cost of railways in Victoria is about £12,250 
per mile, and a trial of light railways is being made in one or two of 
the outlying districts. The Mallee extensions in Victoria may not 
individually show a profit^ but they act as feeders to main lines, they 
contribute to the general revenue, they have encouraged ttie settle- 
ment and the cultivation of an increased area, the traffic is growing, 
and their practical success is assured. Tlie cost of railways in New 
South Wiilea ia as much as Jil4,157 per mite, but lines of Iha 
'' Pioneer" class are now being laid in that colony at a cost of only 
£2019 per mile. In Natal 402 miles of railway on the 3 feet 6 inch 
Range have cost as much as £15,514 per mile. The cost per mile of 
2253 miles of railway, on the same gauge, in Capo Colony is (quoted 
by the Minister of Railways, New Zealand, 1898, Return No. 15, at) 
£9407, Tlie coat per mile of 2055 miles of railway in New Zealand 
— also on the 3 feet 6 incli gauge — ia £7783, according to the latest 
figures ; in this colony there appear to be no light railways, specialty 
eo-catled, other than tramways. 

In Canada, during the warmer season of ttio year from April lo 
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Kovember, waterway communication is open for 2260 miles from tlie 
mouth of tlia St Lawrence to Port Arthur. Tlience to the Pacific 
railway communication covers an almost equal mileage. In th« 
wiuter moutha tho whole distance must be travorscJ by railway. 
The paid-up capital on 15,768 miles of completed railway is 
$887,975,020, or .£ll,2f)3 ppr mile. Tho confederation of Canada 
was accomplished in 18G7. The constniction of the Canadian Pacific 
Railway was commenced in 1877. The dominion adopted in 1882 
a policy of assisting companies by grants of money and lands under 
rigid restrictions in regard to quality of work. In tho East, cash 
subsidies per mile of $1600. {3200, or even $6400 were granted 
under the Railway Subsidy Acta. In the West, the Gubsidies took 
the form of land grants, and used raila were also given. In 1886 the 
Canadian Pacific Railway was completed. Up to the end of June 
1894 the Dominion Government had assisted the constniction of 
other than its own lines to the extant of £2,250,000, the Provincial 
Governments had contributed nearly £6,000,000, and municipalities 
nearly £3,200,000. The rnilways referred to on page 109 as 
examples of cheap construction on a narrow gauge have long since 
been incorporated in the Grand Trunk Railway and the whole of tho 
Canadian railway system is now laid on the 4 feet 8J inch gauge. 



SUPPLEMENTARY NOTE ON THE PEOMOTION AND 
WORKING OF LIGHT RAILWAYS. 



(Sectional Discussions and Conclusions relating to Light Railways re- I 
ported in the International Railicay Con^refx DuUetin, vol. 
1897.) 

ContTtliutive Trajii; (M. da Biickec's paper). — Feeder lines serve 
local, public and national interests so largely that they ahoiild be 
assisted, if necessary, by corporate bodies. This assistance should, 
preferably, take the form of subscriptions for ordinary shares. The 
great companies should not supply capital to the feeder lines, but 
should pay them a bonus per paasenper or per ton. Through book- 
ing of goods ia not advised, not only because the expense of through 
service falls mainly on the small Itue, but also because the latter is 
forced to adopt the rates, classification, regulations, and system of 
accounts which obtain on the big lino. Tlio small line requires httla 
or no classification, and should he able to apply its own rates (pp. 
822-837). 

Rdaxaiitm of Nonwd Jiequirementg for Light Railways. — Oovem- 
ments are generally recommended to faciliCaCo the construction and 
working of light railways, which, however, must not be allowed to 
compete unfairly with existinj: lines. Similar facilities should ha 
granted to lines of h'ght traffic which form part of main-line systems 
(pp. 840-860). 

Worhing of Ligld Raihcaijit hy Lfwing Companies. — As a rule, 
the lessee should provide the rolling-stoik, and the terms upon which 
the ToUing-stock is to be taken over on the expiry of the lease require 
very careful consideration. There would ho less objection to a 
6til«iJy baaed on the repayment of actual expenses, if the 
profited by increasing the not receipts, as, e.g., if he wore awarded ' 
2)remia for economies effected on a maximum cost of working. The ' 
payment of subsidies based on train-mileage is not recommended. It J 
would be more satisfactory to allot to the lessee a percentage of the | 
gross receipts, with or without a fixed sum in addition, whether or I 
not the same coefficient !» applied to pas.'wnger as to goods receipt^ J 
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and whether or not there be a special remuneration based on 
passenger-mileage, ton-milenge, or train-mileage (pp. 1031-1079). 

Lifjht Railfcatj SJiops, — No general rule could be laid down regard- 
ing the best position for workshops and running-sheds. The merits 
of one site or another must be considered with reference to the special 
conditions of each case (pp. 1186-1197). 

Broken firr Light Railways, — Here, again, it must be recognised 
that the conditions are too variable to allow of definite conditions 
being formulated as to the special brakes to be used on light railways. 
It is obvious, however, tlxat economy must be the first consideration 
(pp. 1200-1221). 
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I. Il mp|)lies the want, long fell among StudenU ol Engineeriiig and 1 
Arehilecluie, o( a concise Text-book on Structures, requiring on the part of \ 
the reader a knowledge of Elbhcktarv Mathematics only. 

I. The subject of Gbaphic Statics has only of recent yean been geneiallj 
applied in this coantiy to determine the StreSKS on Framed Slmclurex; and 
in too many cases this is done without a knowledge of the princigiles upon 
which the Edeoce Is founded. In M r. Anglin's work the system is explained 
from riBST TKiNciFLES, and the Student will lind in il i valuable aid in 
determining the stieuei on all irregularly- framed U 



!r of PkacticaL EXAMi-t 



3. Alarg. 

•olvedboth analytically and graphically, 



:uch as occut in the 1 
iperience of the Engineer, are (;i>en and carefully worked out, soi 
lived both analytically and graphically, as a guide to the Student 



'<aH"T 



4. The chujjlera devoted to the ptactical side of the wbjett, the SlrenEth ol 
Joints, Punchine, Drilling, Rivelting, and other proceises connected with the 
manufacture ol Bridges, Roofs, and Structural work generally, are the reauh 
of HAhV years' exi'ERIBNCI in the bridge-yaid ; and tbe infomiition givoi 
on this branch of the lubjecl will be found of great value to the practical 
bridge huilHei. 
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THE STABILITY OF SHIPS. 



SIR EDWARD J. REED, K.C.B., F.R.S.. M.P„ 
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a Taila. 



This waik he* been wrilteb (or che purpoM of pUdDg ia Ihv hAbds dF Nmval C 
ShipbuiUcn, OITucitoflhc Royal and MercAQtiic Uanoci, aad all Sniduu of Nival ±jci«iK^ 
a complele Trulue upon the Subilily of Shipt, ind u the anlr mull ia Ihe Eogliia 
LkjiiEuage deatins cJihautdvely with [h« Aubicct- 

llt Drder id nndcF (he work complde for the purpoKb of (he ShipbaiLder, vhellivT M 
bDme or ibrosd, (he Melhodi of CakublioD inlnxIiKred br Mr. F. K. Bahhu. Mr. Cut, 
M, KmcH, M. Dathaid, u>d Mr. BiN;AKrH, an all grrai Hpamely, illuiirued bf 
TabLu ADd worked-aul exampla. The book conluni more than na iJiBjranu. ud li 
EUiuirRled br a larie Dumber of actual ca*u» doived frvn dupt of all dtvn^tKoa. bat 

11k work will thui be faimd Id coDidtubc the dhmi onDprdlenHireaiHl ubauitiivTWullB 
UthejtaptEKDUd ID the Pcofeuioa on thg Sdeoccof (he STAiiurvor Siiin. 
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:;a»i.i. In il lh« SiriDniT, a 



lubjed, wS[ find Ihe paih prepared for him> and all diffimltict erpUiaed VJU ill* 
uDBOet cAre uid accaracy ^ the Smp-DirAircH'raiiAii will find all the methods of c^Tculatioa *E 
prcaenl in uk fullr vpmncd and itluitnwd, and accompanied by the Table* and FwOB 
eusloyed ; (he Shipdwhh will £nd the variatiaai in Ihe Slahilin M S 

jn BriBiaad dlmonsionA fillip ditcutftcd. And (be devices by vrhidi the >.. . .. .. 

all cooditieu may be (laphically reptuented and eauly undemoDCl : Ihe NavaL AnciiTaev.^ 
ti\l find biouf bl toteihet and Radr (ohin hand, a maaa of infonaaliofi ■--«■----*■ -<-— ■ 
•rile have to foek in an almoM emUvis variety of publicationt, and vh 
poaHbly not be able (o obtain a( all eliewhere." — Suamikif. 

all rDnne€(ed mtb ihipplnE iolemu-" — /rvm 
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Part H.-PHnclples of Steam , „ Valves &e. 

Engineering. j Pm^ IV. -Propellers. 

Part III.-DetaUs of Marine ' ^"^^ V.-Boilers. 

Engines: Design and Cal- Part VI.— Hlscellaneous. 
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MEASUREMENT CONVERSIONS 

(English and French) : 
28 GRAPHIC TABLES OR DUGRAMS. 

Showing at > )-)ani:e the Mctdai. 1^0^VEIu:[0^ ot Msj 
tU DlFFttKRHT USIT3 

or Lengtba, Areaa. VoluiiieB. Welgbts. Stressei, DenaiUea, QuuitiUMH 
of Work, Horse Powers. TemperatureH, ' 
Far M. »» of EngitiKiri, Sucwyoi. ArcMfiitt. airf Co<i 
In 4to, Board*. ?a. 6d. 



*,* I'rof. Smith's Con version -Tarliw form the nioat miiqne bd'I ci>m> 
pTebcMiv« oollMtion aver pUeed betore the proresaion. By l^r QM mocta 
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diminished. It i> believed tb*t hicDceforth no Engineer'a Offioe wUI t 
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-Vat wi.r* l» HIAIOMU,"— CoHmp* OmtJmh. 

" Oniht lo Iw In imi .idlr* wlin» fim annuloii*] conrenkiDi *n miJilMl. . 

"Pnr.BnUttadHKriatkclHiUUUiUiki, DM (lUVDillMBteinH. hut nf Ikr c 

raui» TUD«-— niJIaiAlHrvlrarM. ■ « "ur 
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FOR THE 
Bt 


US 
T. 

Sec 
up 


: OF ENGINEERS, SCRVEYOUS 
AND STEAM USERS. 
W. TRAILL, M. iMST. 0. E., 


BOILERMAKERS 
F.E.R.N., 








*.• To THE 


si> AND Thikd Editions hanv New Tables for PuissusKa 
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Transform BBS. 

Electric Lighting. 

MiSCBLLANEOCIS. 

locarithms. 
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Electrical Measurements & Instruments. 

A Practical Hand-book of Testing for the Electrical 
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J. H. POYKTIMG, 



J. J. THOMSON. 

or BlMTlIIKDUl Phliiei'ui U< Udi 
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U an obligatory subject, 
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GrheraL (JuNtKNTS.— Resolution ami Comiwisition of Forces— WoA don» 
^ Machines and Living Agent*— The Mechanical Powore- The Lever; 
Durricks aa Bent Levels— The Wheel and Aile : Wiudlau ; Ship'* CapatU ; 
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The Centre of Gravity of a Shiii and Cai^— Rekdve Strencth of Koiie : 
Stnel Wire. Manilla. Hetmi, Coir—Derrick* and Shean — Calciilaldom at tbe 
Cron -breaking Strain of Fir Spar— Centre oE Effort of Sul>— Hydrostatic* : 
the Diving-beU ; Stability of Floating Bodie* ; the Ship's Pomp, &c. 
" This ucELLSMT BOOK . . . coDtiiina LiROB AMoDiJT of iuloimatMn." 

" WSLL WORTH the iDoney . , . mill be found exceeoInolt Hd-rFl'l."— 
Sh'ppi'iff WorUi. 

"No SbiW OfncL.., .._. „,_ 

CiPTALV Mackbszib's ' PBiOnCAI. Mechamics, .„ . .._., 

yean' experience at wa, it hw told me liote much more tlurt i» lo a<^irt"— i 
iLetter to the Publisher* from a Ma«t«c KlarinL-rt. 

" I oiiift express my thank* to you for the labour and car« fou have 
in ' Ph*ctical Mechanics." . . . It is a Lirs^B Expsmisct- 

What an nmoiint we frequently see wasted by ri^ng pumhaie* without ' 

and aceidenteto tpan, ftt, &c. I 'Practical Mechanics' ~ 

THIS." — (Letter to the Author from another Master Mariner). 
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GRIFFIN'S WAtJTICAL SERIES. 

In Crown Sv.i. Hand«tme Cioth. -if. fid. 

THE LEGAL DUTIES OF SHIPMASTERS. 



BENEDICT WM. GIN8BURG, M.A., LL.D. (Cantab.). 

Of Iho Inner Temiilii kiJ SorUiern Cirouil; IUtiiitiir-»t-L»ir. 
Genera] Contents.— The Qualiflntlon tor the Poiltlnn uT ahlpniMt«r— ' 



Apprentlcu; DiKlplIns : ProviiUuDa, AMommodMlon. uid Medical Catnfarti ; ] 
of Wigti and DUohMBO— The MuWr'i Duw In renpect of the Pmm— "^- 
llnaaeiil KapoD^lTUeB— The JiIuUi'i Untj In mpeet ol Uie I 

Dnty lu Cue of Cuosltj— Tlis Mairt«r'« Dnty to oetMdn PUbl _ __.. 

JlHIer'i Dut)' In relMloo to Plloti, Slgnkli, Flui, uid Ltrfit Dnei— The Mulnr'* Out)' 
upon Arrival at the Fort of IilKlmrge— Appenillt'ei relitTfe to certain L^al Uat1«n : 



" Nd InielllKMil Ui 

"StXUBU. pllllilj 

HrnixuvicabyltiisE 



FIRST AID AT SEA. 

With Coloured Plates and Numeious I/lustrations. 6a. 

A MEDICAL AND SURGICAL HELP 

FOB SHIPMASTERS AND OFFICERS 

IN THE MERCHANT NAVY. 



OCEAN METEOROLOGY 

FOB OFFICERS OF THE MERCHANT NAVY. 
WILLIAM ALLIKGHAM. 

Jirint-AuUior of " Navigation, Theorellcat and Practical.' 
*,• For Complete List of GBtifFiN'd Niitical Sei;ii:.s, see p. -iS. 

LOHDOH: CHARLES SRIFFIN & CO., LIMTED, EXETER STREET, STBAHO. 
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GRIFFIN'S NAUTICAL SERTT'S. 

Triw) Editioh. With y<imtroiu lUustraliont. Handsome Cloth. S$. 

KlOW YOIJB OWN SHIP. 

By THOMAS WALTON, Naval Architect. 



IIP. 

.. m 

ERS. ^^H 



This work expli 
subjects as: — 

Displacement, Deadweight. Tonnage. Freeboard, HomeaU, 

Baoyancy, Strain. Structnre, Stability, Rolling. Ballasting, 

Loading, Shifting CargoeB, AdmiGsioo of Water, 

Sail Area, ftc, Ac. 

" The tiule tK«lc will bt^ (oimil EKc£Enisoi.t hamji by mort officea aad 
oScioU oonaecteil with shipping, , , . Mr. WiOton's work will obuin 
LAKTINO siTccisa, because ot its iiniq-oe fltncaa for Ibose lor whom it hoi been 
written." — Shipping tforliL 

" An KXCKLLKM wosK. full oE lolid ioatructioa mad kvaluiblk to aoary 
offlorr of the Mermntilo Marine who hki fais profewion it heart." 

" Not one of the M2 p4e« auulil well be »p»r( 
pnrpoH . . . QMifal to ship owners, ship si 
men. and all intinBled in shipping." — Liccrjmol . 

" A rata* of VERI vairLT. iKPSttiCk'nos, accompanied by diagrams and iUiK- 
trationa. ia given in a compact form."— foirpioif. 

The book is certain to be of great Bervicr to those who desire t 
groanded in the subject of which it treats." — Sleamihip. 

■' We hare fonnil no one itatement that we conld have wished differentlr 
eipressed. The matter has, bo far a* cleamen allows, been admirablr cCIU- 
denaed, and is rimple enough to be understood by every seaman,"— Jfarin* 
Sofinur. 



irine who has fais profeiwiun at beait." Skipping. 
» duuld well be spared. It will admiiably fntfil IM 

-"■■ lers, ship superinter-" — '■ -"^^ "* "■■" 

—Liccrjmol Joiirnai 



iotendenta, ship dnughu- 



o be tbonmghly 



In Prti'aralion. 

THE CONSTRUCTION AND MAINTENANCE] 
OF VESSELS BUILT OF STEEL. 

*^* For Complste Uat of QkivriN's Nactical Sbrus, aaa p. tf. 
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%1-l Griffin's Geological, Frospectiog, Hiniig, and 
Hetallorgical Fsblications. 

Handsome i.'lolh. Fully llliuttraled. /'oat free. 



Geologry, Stratlgraphical, R- BrBKRiDOE, f.r.s., . 

.. Physical. Prof. H, G. Seblst, . 

., Practical Aids, 'ird Ed., Peof. Ghenville Oolx, 
„ Open Air Studies, . „ „ 

Griffln-s -New Land'' Series i ^^ ^ p^„^ qole, . 
for Prospectors, / ^ 

1. Prospecting: fop Minerals, S. Herbert Cox, A.R.S.M. 

2. Food Supply. Bobt. Brdce, 

3. Building Construction, Prof. Jah. Lros, 

Ore and Stone Mining, Snd Ed., Prof. Le Nkve Foster, 



W. HcGHKa, F.G.S., 



BtNSE'iT H. Brougb, A.R.S. 
0. Glttmann. A.MI.CE.. 
Prof. J. G. Lawk, 
i Fbillips andBauerman. 
Prof. Humboi-dt Sexton, 
. 4 C. Bkrikoui. 



Coal Mining-, 3id Ed . 
Petroleum, .... 
Mine-Surveying, fith Eil., . 
Blasting and Explosives, 
Mine Accounts, . 
Metallurgy (General Treatise 
on), -M-] Ed., 
„ (Elementary), 
Assaying, 4tii Ed., . 

Griffin's Metallurgical Series | ^ 'cB ,^f.r."s^'""'?""*. 

1 . Introduction to Metal -J. p^„^ EobertI-Austen, 

lurgy. iui Ed.. J 

2. Gold. Metallurgy of. t ^^ g,^^^ ro«e, A.R.S.M. 

Srd Ed , .J 

3. Iron, Metallurgy of, . Tbos. Tubser, a,RS.M.. 

4. Steel, ., F. W, Hakbord, A.RS.M., 

5. Silver and Lead. „ . H. F. Collins, A.R.S.M,. 

6. Metallurgical Machinery, H. 0. JE^KIN8, A.R.S.M., 
Getting Gold, '-^ud E«i., J. C. F. Jounson, F.O.S., 
Electric Smelting and I borchers and McMillan, 

Refining, . . . / 
Electro-Metallurgy, . . W. G. McMillan, F.I.C, 
Goldsmith and Jeweller's Art, Taos, B. Wioley, . 
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CBARLKS QRIFFIN ^ VO.'S PUBUCATtOHS. 



Demy 8vo, Bandtome oloth, ISt. 

Physical Geology and Palseontology, 

OJ^ THE BASIS OF PBILLII'S. 



HARRY GOVIER SEELEY. F. R,S, 
vSKb fiontlBptece in abTomo-lllbOdTBpbE, «n^ JUueiTatlonf. 






" It It impossible to imue luutughk) tbe rcseanb wb: 
' Physical Gbologv evidences. It is fak MUki t 
k DiKECTORV lo [he Student in pruHCUlmg his leieiichet," — Pratdtnlial A4- 
drttslclkt CtologuiU Sixiay,\f&\,l>y Rev. Pref. BvtH^ D.i<..LL.U., F.R.S, _ 

" Pkopessok Seiliy muDUiDi in hit * ftiYsicAL Giologv ' Utt "ia^A 
icpuiBlion he al'eady detervedlii btari u « Teacher," — Dr. Hatty ft'e»4'm 
tmni, F.X.S., in Ike " Geotegaal Majgammt." ■ 

'■ PkOF'ESSOit Sbkley's work includes cow of the nu»i Miis&ciorr Tnaiiiei] 
OD Lithology in [he English language. ... So much tbd is not icceuMc' 
in oihei works is piescnied in thl< volume, thai no Student of GcoIp(* aa 
iftord lo be without it."— ^»wi««« JtHrttal e/ Enginitrmg. 



Demy 8vo, Eandaotne cloth. 34*- n 

StratigrapMcal Geology & Palseontology, 

0^• THE BASIS OF FillLLIF^. 



ROBERT ETHERIDGE, F. R. S. 



Vllltb Asp, filumerous tCables. an& Cblrtfi-6t[ piatu. 



■• I! P>c». S«Ln's>Dluin> «■ 
Hi. Eih»iix;> fullT juu>B» ih. 
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PKACTICAL OKOLOar AND PROSPeCTlNO. S3 

Works by GRENVILLE A. J. COLE, M.R.I.A., F.G.S.. 

Pro ftw or BldxAnff is lh« Rord CoUcfc orSdcsce Tor Irclud. 

PRACTICAL GEOLOGY 

(AIDS IN): 

WITH A SSCTIOS ON PALjSONTOLOGY. 

By professor GRENVILI.F, COLE, M.R.I.A.. F.G.S, 



SBHEBAIi CONTENTS.— 

PART I.— Samplinc of thb Eaith's Cbust. 
PART II.~Ekaminat[dn at Minebals. 
PART 111.— EiAMlNAiiON OF Rocks. 
PART : v.— Examination of Fowils. 



'Ai<li'tKi>vK«aABuiu<li>iVALuui,c All tb* diiniioni are (i'eii wiib itae uuu 
"Tv the TauD(Ei iniiken Lu Geolurr, Praf. Cole's book oil be u iHDitruSAi 
"Th*l the work doervet iu title, Ibal i> ii Full of 'Aiiii,'>i>d In ihe higbeii 



OPEN-AIR STUDIES: 

An Introduction to Geolog-y Out-of-doors. 

Bv PROFESSOR GRENVILLE COLE, .VLR.LA,, F.G.S. 

With 11 Fuil-Page Illuslralions jrum PAotesrapii. 
Oati. St. 6c/. 

For deialls, see p. 86. 
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Edited by PROFESSOR COLE. 

The "New Land" Series for Colonists and Prospectors 

I8ea next pagel. 
LONDON: CHARLES GRIFFIN & CO,, LIM TED, EXETER STReET, STRAND. 



The "New Land" Series 

Practical Hand-Books 

For the Dse of Prospectors. Explorers, Settlers, 

Colonists, and all Interested in the opening 

up and Development of New Lands. 

EDITED BY 

GRENVILLE A. J. COLE, M.E.I.A., F.G.S., 



Vol, 1,— prospecting FOR MINERALS. By 8.1 
Hekbert Cox, Assoc.R.S.M., M.Inat.M.M.. F.G.S. (p. M). 

Vol. 2.— food SUPPLY. By Bobebt Bkcce, AgricuHuml 

Superintendent to the Koyal Dviblin Someiy. With ninny 

Engravings from Photographs illustrating tlie chief Breed* 

of Cattle. Sheep, Pigs, Poultry, &c 4a. tid. 

Qknkbal Ciintents. — ClunaU and Soil— Draiuagv and Rolalion aim 

CropB^-Soeda and Crops— Vegetables and Fraits— i' "' ' "---•- ■ 

Breedinj— Sheep and sheep-Rearing—Fias- Poultry — 

—The Parmer't. Implements— Tbe :Settler'i " 




Vol. 3.— new LANDS AND THEIR PROSPECTIVB 
ADVANTAGES. By Hugh Robert Mill, D.Sc. 
F.R.S.E., Librarian to the Royal Oeographkal Society. 

Vol 4.— building CONSTRUCTION ik WOOD, STONB, 
AND CONCRETE. By Jas. Lvos, M.A., Profesaor oT 
Engineering in the lioyu] College of Science for Ireland 
Bometiiiie Superintendent of the Engineering Departmeni 
the University of Cambridge; and J. Taylob, A.R-CS.I. 

%* Other Volumes will follow, dealing with subjecta 
Fhiuary Importance in the Exahihatiok and Utilisatiox 
Lands which have not as yet been fully developed. 

LONDON : CHARLES GRIFFIN & CO.. LIMITED, EXETER STREET. STRAND. 
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PROSPEOTiyo AND UININO. 



GRIFFIN'S "NEW LAND" SERIES . 

.Voir Rrid-i. Wilh Ilhiilralions. Prif in Cluth. 5-.; itroii'ih/ bmn4 in 

PROSPECTING FOR MINERALS: 

A PRACTICAL HANDBOOK 

For Ppospectops, Explorers, Settlers, and all Interested in the 

Opening up and Development of New Lands, 

S. HERBERT OOX. Asaoc.R.S.M., M.In8t.M.M., F.G.S.ic. 



General Contsktb.— lotroduction and Hinwon Geology— The Detannina- 
tioQof Minerola: Use of the Blow-yipe, ftc—Rack-furmins Miners &ad Nou- 
MeCalLio MinetalH u[ Commercial Value : Rock Salt, Bum:, Marbles. Litbn- 
grapbic StDne, UuartKandOpkl, Ac Ac— PredmuStoiieiiaDdGem* — StnUlied 
Deponta: Coiil and Ores- Mineral Veins and Lodea — Irregular Depoeitg — 
DriumiCB of Lode* : Faultn, Ac — Alluvinl Depotrita— Noble Hetals ; Uold, 
Platinum. Silver, Ac— Laad — Mercury — Copper — Tin — Zinc — Iron— Nickel, 
ic. — Sulnliar. Antimnny, Anenic, Ic — C-ombiiBtible Minerali— Petroleum— 
General Hint* on ProBpeoting — Glowary — Index. 



vltlbantvalna 



to IhB BiprriBBCBd Prmpnotor "— JKninfl Ji 



D EIlmo^, With lUuj, 



n*. Cloth, 3i. M. 



GETTING GOLD: 

A GOLD-MINING HANDBOOK FOR PRACTICAL MEN. 
liv J. C. F. JOHNSON", F.G.S., A.I.iLE., 



(ietting _ Gflld— Gold Prospecting 

, ,._ , _. .. _ .. _ .apvcting — 'llie Geneuolngj of <TDld — 

Anriferoua Lf>de»— Auriferona Drifts— Gtild iis-traotion— Secondary Pruoeua 
and Lixi\TatioD— Calcinatioii or " Kowtiag" of Ores— Motor Puwer aud ita 
TrwMioisaion— Company Formation and Operation!- Rolen ntl'biimb; Mining 
Appliances and Methods— Selected Data for Mining Men- Aiiatntlaaian Mining 
Retaliation B. 

"PiuortciL from bwlnnlnglo en>l , . . ileal! thorough])' with the ProtpsctinE, 
Sinking. Cnuhins, and Eitraflionol gQld."— flr<(. Aiulratanau 

" inreclar* and Uraaa InMiened in the fonnaOon ot oampulea oould do well to pnr- 
dhBH Mr. Juluiiion'i book."— JH^nffV JoMirnal. 

"The reader, be lie minar or niiTtee,iiriil gain m.m Mr. Joluiioos bouli » oni» of the 
■old luduitrj. — ^Wcon Crttie. 

"3110I-'-" 

fleldi."- 
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ORE & STONE MINING. 



C. LE NEVE FOSTER, D.Sc., F.R.S., 



•ND Edition, With Frontispiece and 716 IU1 



.r<:t,niplc.. 



il fully juilifio tuck ufef 
icurrvitct of PTtcticaUr dOX 
31. ■ - r*. ifiMint 7**™^ 

GENERAL CONTENTS. 
INTRODUCTION. Mode of Ooourrenaa of mnarali : CIiMifiouion: Tkbntu 

BuyUi,'Boni, Bans Acid. Osrbom'c Acid, dlay.Cobdl'OR, Copper On, Oiutondi, 
Flint. Knshne. Gold On, OnphilB, Gypiani. Ice, Inn On. Lewi On, MumnM 
Ore, Miu. Natonl Ou, yitrala of Soda, Oiokerite. Petroleum. Pbocphiie of LdiM. 

foluHum SalU,quiaWTer On, Salt, Silnr On. Slate. Sulphur, Tin On. Zme On. 
aulta. PnHpoBtlDg: OhuiM DlMMiarin — AdTenlilioui Find* — Oenlon aa a 
a„iA, t.. Minetmla— Auocialed Hinenb~anr£aca Indieatiom. BorlnK: IJaai ol 
By PercoMion with Rodi. 
T>nd Tsnb— MafUnexy— 
OiEUvn. ii- DndcH, 
jinet for Tonnellinc- 
Eicatalinff bjf Wal«r. 
Supoort»^w " 



: MashTi 
. .ultinK G 

and Sinkin 

nlOltAtlon: Open Wo 



„j— Speci*! Ptimwhiw. i 

Kinatation of Minenla under nuer— r-mrwiuiin ui 
bolo— nnderground V arking*— Beila— Vein*— Muia 

UndarRmand: by ShDoti, Pipea, Pemmi, Sli^iiei. Vi. , 

D«al>— Oanreyance aboie Oraund. HotittDK ev Winding: 
Pulley Framea— Etopei, Chain!, and Atlaohment*— Ibciiptacli 
" -- )— Teating Ropei— Pnr "- " — ■ — "— 



Safety Appll 

— Daina— Dralnan 

■boT* gnund-^Pnr 



nne Knuinea t 

.. ^f Hinea-Cau 

Anifloial Tentilation : i. Furnace Ventilal 

lb* Quality of Air— HMHurinR the Qnantit^ 

Tanmating Applianoca— BaNataooa caused by Pricti 
Daylinht—Candlet—Torcliea— Lamp*— Wells Luht— "- 

Li^t. DuasntftDd AHSnt: SteHandSlidaa— Iddd___ ^_ 

Bngine. Drasilng : i. Meehanieaj ProceaHa ii. Prooeues depending on Phniaai 

PropertiM— lii. f^emical PmceH»— PrinelplMof Employnwnlof Hlnlnf LMonr 
— LaslslBttaii aMwsOag Nines and 4uarHe*, Condlllon af tha Mt 
Aoeldanu. 




Fiin(. Dpafni 

1— TTinaing M&chin< 

iw «Tound-2Co-op«rat 
or Pollution orAii 



ELEMENTARY MINING AND QUARRYING 

(An Inlroduclory Texl-book). 
By Prof. 0. LE NEVE FOSTER, F.R.8. 

In CrovD Bro. With lUnatntiDiu. EMartiifS 

LOHDON: CHARLES GRIFFIN ft CO,, IIMITED. EXETER STREET. STWKDlI 



WORKS ON itINISO. 

■COAL-MINING (A Text-Book of): 

FOR THE USE OF COLUEHY MANAGERS AND OTHERS 
ENGAGED IN COAL-UININO. 

HERBERT WILLIAM HUGHES, RG.S., 

Ahk. R(!]nlScli<K)IofMiDe[,GeMnl Maugct dC Saiidwell Pstk CoJIiny. 
Third Edition, /h Demy ivo, Handiami Cloth. WHh vtry Na^tmu 

llluslraliiHi, mostly redutid frsm Working Drvwings. Prict iSj. 

"■ The details of eollieiy work have been fully described, on ihe ground IhBt 

collieries are more often made heuvkckativh by perfection ih small matteie 

.1 — u.. t-.j 1 1 . — -eerJQg, . . , It ftequentlv happens, in paiticukr 

of a combination of small impravemenii, any of 
separately may be of apparently Utile value, turns an unprofitable 
paying one,"— Eilract from Aulhsi's Pre/aci. 



GENERAL CONTENTS. 

olon: Kacks -Faulu— Order of Succouon— Cuboni 
Dcfihilion and Fantacioii ol Cnsl- Cluilficatioii a 

deep Boriflf— Special mell: 



B*U0ll tor CoKl ^ Bonng— variDut appliiui 
' ' Dorini— Special melhnli of Boring— UiiIiet h Plall'i, Araericu, ud Diamond 

-Accutnes in Boring— Co«t of Bonag— Uie of Boreholes. BrttalElnB Ovotmd- 
Togti— Tranoiuuiiiii of Pawer: Compreu^ Air, Eleclricily— Power Machine Drills— Dm) 
'CntliiiE br Mutuneiv— Com 3f Coal Culling— Eiploiivei-BIUEine in Dry and Duly 
Hinei— BlaUioE hy Electricilr— Variont oelhodi lo snpenede SUutJDK. 81iiklD«: 
'Po*ltiDn_, Form, and^iiaof ihaA— Operatinn of ictliiur down to "Stonf^iead " — Method of 
proceeding afterward*— Lining ihafti— Keeping out walet by Ti'" - "" - "" ' ■ - 
Sialung by Boring— find- ChaudroD, and UpinaaB methodi— Sii 



ticeeiiing afterward*— Lining ihalti— Keeping mil water by Tubbing— Cox of Tab! 
-'"ig by Baring— £Ifld-ChaudroD, and Upinaiui melhodi— Sinldng throush Quicli 



d Maunry— AirangeffieDt at 

. , . -Bonf and KllirSyiieai- 

Laacaihire Mecbod— Lonnall Method- Double Stall Method— Working Sleep Seami— 
Workioff Thick Seams— Workitig Seanu lying near lofetber^Spontaneoui Cambuslton. 
HaolBie: Kaili- Tuba-Haukce by Honei— Self-uling Inclioet— Dnict«ctina Haulijn 
— Maio and Tail Rope— tndleai Chain - Endlesi Rope— Cmnpariion. Wlndjnf; Mi 
Framei- PuUiyi-Caf CI— Knpct—Guidei^EngiDei— Drums— Brakes- CDUDIerbalaiicing— 

top— Changing Tabi— Tub CoiiIniUen— Signalling. Panplni] Bucket and Plunger 
Puraps — SuppoRiDgPips in Shaft-Valw— Suspended lifli (or Sinking — Comisb awl 
Bull Engines— Davev SifFereniial Engine— Woirhingron Punp— Caleulalioni at to siu of 
Pumps— Draining dee; WoHrings— Duns. T*BAMlaB; QuiolitT of air teqi^i^ed— 
Gases met with in Mines— CoalHlmt—Lawa of Ftigtion- Piiducnon of Aii'iaiiimi*— 
Natural Ventilation— Furnace VenlilaliDn— Mechanical VeslUalon^EfficJeneT of Fin»-> 
Couparison of Furnaces and Fans— Dislributioa oTlhe Air-CDrrenl- Meamremeot orAir- 
ciuiEals. li l ghtl B g; Naked Lights - SafetT Lamps- Modem Lampi — Coadusiefis— 
Locking and Cleaning Lamps— Electric Light UnfleT«ouiid.-<DelLcate Indicaters. WoAa 
al flnrfaoei Boilers— Mechanical Slokoig— Coal Cooveyon— Woikihope. FrapuaHon 
atOaal for UatkH: General Considerations— TIppleia—SciEeaa— Varying Ibe Suemadc 
by Screeiu— Belts- Revolving Tables- Loading Sbools— Typical Illustrations of the arraogE- 
auBI of Various Screeniog Establishmeati- Coal Waabing — Dry Coal Oeaniag -Bri^uetl 
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In Two Volumes, Iiarge 8vo. Price 45s, 



i 
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OENERAl, CONTENTS. 
L OensTiLl Historical Accaunt «r 

tbo Fetrolcnm tndnitry. 
□. OeolDglcal knd Oeograplilul 
Distribution of Petroleum and 
NaturaJ Gas. 
m. ObemlciLl and Fbrslcal Pro 

pertlGB of Petrol eum. 
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Third Edition. With Folding Plates and Many Dlustrationt. 
Large 8vo. Handsome Cloth. 368. 

ELEMENTS OP 

Metallurgy: 

A PRACTICAL TREATISE ON THE ART OF EXTRACTING METALS 

FROM THEIR ORES. 

BY 

J. ARTHUR PHILLIPS, M.Inst.O.K, F.C.S., F.G.S., Aa 

AND 

H. BAUERMAN, V.P.G.S. 
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Aluminium. Mercury. 

Copper. Bismuth. 
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Nickel 
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*«* Many notable additions, dealing with new Processes and Developmente, 

will be found in the Third Edition. 

" Of the TuiBD Edition, we are still able to say that, as a Text-book of 
Metallurgy, it is the best with which we are acquainted.*'— ^n^inefr. 

'* The value of this work is almost inestimable. There can be no question 
that the amount of time and labour bestowed on it is enormous. . . . There 
is certainly no Metallurgical Treatise in the language calculated to prove of 
such general utility."— 3f»ntn^ Journal. 

'* In this most useful and handsome volume is condensed a large amount of 
valuable practical knowledcre. A careful study of the first division of the book, 
on Fuels, will be found to be of great value to every one in training for the 
practical applications of our scientific knowledge to any of our metallurgical 
operations. '* — A ihenaeum. 

** A work which is equally valuable to the Student as a Text-book, and to tha 
practical Smelter as a Standard Work of Reference. . . . The Dlustrationa 
are admirable examples of Wood Engraving. *' — Chemical Newt. 
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Assoc k,S.M., F.I.C, F,C.=. 16s. {Seep. 65.1 
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6. METAIiLtrBGICAIi MACHIK£BY : ihE Applicatioo f 

Engineering loMcuJluigicil I'inb1cm$. By Hbnrv LHARLKsJUtRIS 
\\Ti.Si:.. A550C.R.-S.M., -■Visoc.M.Inal.C.t., of the Royil College 
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Haterials and Froducti ot Metallnr' AUoyi. 

gieal Procesiai I Eoonomio Coulderfttioiu. 

" No English letl-book 31 all approaches [his in the cohpletenbss wiiU 
which the most modem viewi on the subject are dealt vnlh. Professor Auslen'i 
»olume will be invaluAhlk. not only lo the student, but also to those whose 
knowledge of the art is far advanced. "—C^t^jnica/ A'ru>r. 

" iNVAttlABt.K to the studenL . . . Rich in matter not to be readily found 
iliewbare. " — Alitn «im. 

" Tbis volume amply realises tbe expectalioni formed as to the result of the 
labours of so eminent an auiboHty. It is remarkable (or i 
ception and for the large amount of informalion which it 

recommend every one who desins information not only to consult, but lo £TUDr 
this work." — Bnginetring. 

■■ Will at once take front rank as a texl-bwik. "— 5ctn« and Art. 

" Prof. ROBeRTS-AusTEN'S book marks an epoch in the bistory of tbe TTPfhlng 
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ELECTRIC SMELTIlifG & REEIUIlf&r 

A PRACTICAL MANUAL OF 

THE EXTRACTION AND TREATMENT OF METALS 
BY ELECTRICAL METHODS. 

BeiDg the " ELEKTRO-METALLURGIE " of 

J>R. W. BORCHERS. 

Translated from the Second German Edition 

By WALTER G. McMILLAN, F.I.C., RC.S., 

Secretary to the Inttxtution 0/ Electrical Engineers ; late Lecturer in Metallurgy 

at Mason College, Bimnnijhain. 



%* The Pubushsrs beg to call atteution to this valuable work. Dr. Borcbers' 
treatise is praotioal throaghoui. It confines itself to cms branch of Electro-Chemistry, 
▼iz. :— Elbctroltsis, a subject \%hich is daily becoming of more and more importance to 
the Practical Metallurgist and Manufacturer. Already in the extraction of Aluminium, 
the refilling of Copper, the treatment of Gold and other metals, electrical processes 
are fast taking the place of the older methods. Dr. Borchers' work is acknowledged as 
the standard authority on the subject in Germany. 



CONTENTS. 



Part I. — Alkalies and Alkaline Earth Mktals: Magnesium, 
Lithium, Beryllium, Sodium, Potassium, Calcium, Strontium, Barium, 
the Carbides of the Alkaline Earth Metals. 

Part II. — The Earth Metals: Aluminiom, Cerium, Lanthanum, 
Didymium. 

Part III. — The Heavy Metals ; Copper, Silver, Gold, Zinc and Cad- 
mium, Mercury, Tin, Lead, Bismuth, Antimony, Chromium, Molybdenum, 
Tungsten, Uranium, Manganese, Iron, Nickel, and Cobalt, the Platinum 
Group. 

" Comprehensive and authoritative . . . not only full of valuable infor- 
mation, but gives evidence of a thorough insight into the technical value and 
POSSIBILITIES of all the methods discussed."— TAe Electrician. 



(( 



Dr. Borchers' well-known work . . . must of necessity be acquired by 
every one interested in the subject. Excellently put into English with additional 
matter by Mr. M'Millan ... the phenomenal rapiditt wit^ which the practical 
applications of Electro-Metallurgy are advancing in Germany and in America, 
affords much material for reflection to Engineers in England."— Aature. 

" Will be of GREAT SSBYICI to the practical man and the Student."— ^Zeetric Smeltiiig. 
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FOK THE UffB OF STUVKXTS. 
With IllDstTBtionii. Fockth Editiun. Crown 8v(i, Cloth, 3i. 

b«ea WBLL durruKt*^ ... A gooi and tuafol bouk,^' — Lanttt, 



Sexton's (Prof.) Outlines of Qualitative Analysis. 

FOR TUB USP. OF STUVEXTS. 
Witb lUuetrations. Thikd Edition. Crown Hvo, Clolh, 3i. Sd. 
•■ Tlw wotK ol 
" Compiltd " 



Sexton's (Prof.) Elementary Metallurgy: 



lllniCrklioi 
" Juit lbs kind or work for aliulviit* oommfnctng Xi 



LQNDOH: CHARLES &R1FFIN & CO.. LIMITED, EXETER STREET, STRANDi, 
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CHEMISTRY FOR ENGINEERS 
AND MANUFACTURERS. 

A PRACTICAL TEXT-BOOK, 



BERTRAM BLOUNT, 



CgDiulIlDi Cbsmli 



A. G. BLOXAM. 

F.I.C. F.C.8.. 



With Illuttmticnia. In Two Vols., Lu-ge 8vo. Sold 3«i«rately. 



I jil] ■iiH'3tihtlaiii,.ud bjttir jirodKrh 



CHEMISTRY OF ENGINEERING, BUILDING. AND 
METALLURGY. 

Omeral C.^n(f;i/,..—INTKODnCTION— Chemistry or the CHlef MalenaJa 
Of CoaBtrucllon— BouraB« or Energy— ChamUtry of Steam-ralalng— CliemlB- 
try of Lubrication and LubrlCfLiita -UetallurKlcal ProceMss used In tbe 
Tinning and Hanufactuie of Hetala. 



aruss: 



. iwHeuiuIr nod. . 
«■ niiU cmitlulilr 



tsis 



THE CHEMISTRY OF MANDFAOTTJRING 

PROC'ES.SE.-;. 

Orjieral CwilenU. —Salpburlc Add Uanulactura— Manufacture of Alkali, 
au3._DsatnictlTe DlatlUatlon -ArtlSclal Uanare Manufacture— Petrolania 
—Lime and Cemant— Clay Industdea and Qlaaa—Sugar and Stucb— Bra wins 
and Dlatming— OllB. Resins, and VamlBbeH— Soap and CasdleE— TaxUlai 
ftnd Bleacblng — Colouring Mattari, Drains, and Frlntlng ~~ Paper and 
Piuteboard— FlgmentH a,nd Palnta- Leatber, Qlue. and Siie— Explosive! 
and Hatcbei— Minor Chemical Uanufacturoa. 



affording ■ ol«r ( 






LONDON : CHARLES GHIFFIH & CO., LIMITED, EXHER STREET, 8THAHD. 



WOEKS BY A. WYNTER BLYTH. H.R.C.S., F.C.S., 

F O O i> S : 

THEIR COMPOSITION AND ANALYSIS. 

Elaborate Tables, Diagrams, and Platea. HandaoiM 
ith. FouKTB Edition. Price '21b. 
OBNBRAI. OONTEaflTS. 
Hutory of Ad ulberation— Legislation. Put and Progent— Appu-staa 
nsefnl to the Food-Aniiy«t — "Aab" — Sugar— Con fectiooery— Honey — 
Treacle^Jams and Preserved Frui ts - S tare hea— Whoa ten -Flour -Bread 
-Oats-Barley — Rye-Rioe — MaUe — Millet— Potato— Peas— Chines 
Peaa — Lentils — Beana — Milk — Cream — Butter — Oleo- Margarine — 
Buttflrioe — Cheese — Lard — Tea— Coffee — Cocoa and Chooolate^ — Alcohol — 
Brand y— Rum— Whisky— Gin— Arrack— Liqueurs — AWint he — PrinciplM 
of Fermentation — Yeast — Beer — Wine — Vinegar — Lemon and Lime 
Juice — Mustard — Pepper— Sweet and Bitter Almond — Annatto— Olite 
Oil — Water — Standard Solntiona and Keagenti. Appenda:: Teit of 
English and American Adulteration Acts. 

PRESS NOTICES OF THE FOURTH EDITION. 



"A ncT edlUon of Mr Wynlor Blllll'l SUnd.n 

POISONS: 

THEIR EFFECTS AND DETECTION. 

Thikd Editio.v. In Large 8vo. Cloth, with Tables and IllnstratJODS 
Price 2l8. 

OEKERAL CONTENTS. 
1. — Historical Introduclion, 11. — Clawification- atatistii*- Connectioi ' 
between Toxic Action and Chemical Composition — Life Testa— Genaral 
Method of Procedure — The Spectroacope — Examination of Blood and Blood 
SUins. HI.— Poisonous Gosea. IV.— Acids and Alkalies. V.—MfM 
or less Volatile Poisonous Snbstsnoea. VI.— Alkaloids and Poisonont 
Vegetable Principles. VII. — Poisou* derived from Living or Dead Anlnutl 
SubstancBh. VIII,— The Oxalio Acid Group. IX. — Inorganio Poiaaas. 
Ajipmdix : Treatment, by Antidote* or otherwise, of Case* of roiianiog. 



I 




hAP^tH^oalo^ 



LONDON : CH««1.ES 8BIFFIN t CO.. LIMIIEO, EXrER STREET. STMND. 
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SECOND EDITION, in Active Preparation, 

Photography: 

ITS HISTORY, PROCESSES, APPARATUS, AND MATERIALS. 



Comprising: Working: Details of all the More 

Important Methods. 



BY 



A. BROTHERS, F.R.A.S. 

it^lTH NUMEROUS PULL PAGE PLATES BY MANY OF THE PRO- 
CESSES DESCRIBED. AND ILLUSTRATIONS IN THE TEXT, 

In Lar^e Svo, Handsome Cloth, 



GENERAL CONTENTS. 



Part. I.— Introductory : His- 
torical Sketch; Chemistry and 
Optics of Photography; Arti- 
ficial Light 

Part 1 1. — Photographic Pro- 
cesses. 



Part III. — Apparatus. 

Part IV.— Materials. 

Part V. — Applications of Photo- 
graphy ; Practical Hints. 



" Mr. Brotken has had aa experience in Riotoffraphy so lai:Ee and raried that any work 

byhim cannot fail to be interesting and valuable. ... A most comprbukmsivb Volume, 

cQterinf with full details into the various processes, and vbry fully illustrated. The 

PKACTICAL HINTS are of GREAT VALUE. . . . Admirablv eotup." —Brit. '*ur. ofPkstegrmpky. 

'* For the illustrations alone, the book is mosc interesting ; but, apart from these, the 
volume is valuable, farighdy and pleasantly written, and most Admirably arrancbo.*'— 
/'A#/4)fr»^Asr Nrws. 

"Certainly the finbst illustrated handbook to Photograf^y which has ever been 
published. Should be on the reference shelves of every Photographic Society." — AmMUttr 
Pk0t»graphdr. 

"A handbook so far in advance of most others, that the Photographer must not fail 
■to ebtain a copy as a reference work. " — Ph»t9grapfdc W»rk. 

"Tike COMPLETEST HANDBOOK of the art which has yet been published." — ScpUmmm. 



*,* The New Edition will include all the Newer Developments in 
Pliotographic Methods, together with Special Articles on Radiography (the 
X Rays), Colour Photography, and many New Plates. 



LONDON : CHARLES GRIFFIN A CO., LIMITED, EXETER STREET, STRAND. 



8wjo»D Editiok, Revimd kod Enlarged, with Nkw SacrioH 

GAS MANUFACTURE 

{THE CHEMISTRY OF). 
A Hand-Book on the Production, Purification, and Testing 
of illuminating Gas, and the Assay of the Bye- 
Products of Gas Manufacture. For the 
Use of Students. 



F.I.C.. F.C.S.. 



W. J. ATKINSON BUTTKRFIELD, 

furiDQlr »rtA C'bcmUl, Gu Wollii, hrrkU: 

With Nnmtrcua lUuttrationt. Baadaome Cloth. 
" The BEHT WOHK of its land which we haie ever had tfac ple< 
•nfKitig.''—Jinmal of Cat Lifihlitwi. 

■ BDTTEBriIl,[l'>t CKifMlBTBI Of OiS MANU^AlfllllB."— r/lfmifar Z 

GEHEHAL CONTENTS. 
I. Raw Ka.tenal8 for G«a TI. Final Details of Mana- 

Manufactnre. factor e. 

II. Coal Gas. VII. Oaa AualTSis. 

in. Carburetted Water Gaa. VIII. Photometry. 
IV. Oil Gat. IX. Applications of Oaa. 

V. Enriching by Light Oils. X. Bye-Prodncts. 

U. Acetylene. 



*,* Thi> oork deal* [irimiril;; oitb Ih> anlUurr iiuhmmh of L 
Mii|Jo7ed in thii coutilrr. ■tid liiiii espMiallr »i indic»tjn( U» yrinriiJtt 

lilt Cfaiptera on Om Aaalraia nod' Photometiy hiU enabln thi 
(TU() tbc mplbod* b; which th* qu»titT ef the gn b« iuh u •MMtnined, and 
Chapler on Tb« AppllMitloiiB ol G>i, not onlj ii it diacnniid ai 



Tb» locaDdeBcent Ou Utbi in dvull i 
laltat throiiH ot Ite phlBical biLiii, a- wdl aa 
bt IncaBdaieamee, ui thotoujihl)' diiciuHd, 
'In Chapler X. aa att»iii|rt ha- t*™ m-rfa 
tbe extraction ot tb* principal dciif atim fri'tn 

"" irork dfilB inddeniallj wi""^ "^ 



e practical d«Tilop 



ibe cnde Bra-piioDitCTa. 



dnding inlrr alia the camme™*! p^inctton and aw* o( 
■padaT Chapter ia ilernlrd in the opw bditvin. and th* applici 
lor Street Tractlan. The needi ol Ihg Studeat* in Technical 



ttuxmgboot bean kept 



gf AbetrleOB. In nbicb a 
'icstian a< eomprecud (•• 

■I Collcgei aid Oaaaaa hat* 




OHBMISTSr AND TXCHNOLOOY. 75 

CASTELL-EVANS (Prof. J., F.I.C., F.C.S., 

Finsbury Technical College) : 

TABLES AND DATA for the use of ANALYSTS, CHEMICAL 
MANUFACTURERS, and SCIENTIFIC CHEMISTS. In Large 
8vo. Strongly Bound. [Shortly, 

*** This important Work will comprehend as far as possible all rules and tablss 
reqiiired by the Analyst, Brewer, Distiller, Acid- and AIlcali-Manuiiaunurer, &c.. &c. ; and 
also the prindpal data m Thkrmo-Chbmlstry, Electro-Chemistby, and the various 
branches of Chemical Physics which are constantly required by the Student and Worker in 
Original Research. 

Every possible care has been taken to ensure perfect accuracy, and to include the results 
4»f the most recent investigations. 



ELBORNE (Wm., B.A., F.L.S., F.C.S.) : 

PRACTICAL PHARMACY. (Sec p. io6 General CatalogueY 



GRIFFIN (John Joseph, F.CS,) : 

CHEMICAL RECREATIONS: A Popular Manual of Experimental 
Chemistry. With 540 Engravings of Apparatus. Tenik EdiiUn, Croiwn 
8vo. Cloth. Complete in one volume, Parts I. and II. Cloth, gilt 
top, 12/6. 

Part II.— The Chemistry of the Non-Metallic Elements, 10/6. 



MUNRO (J. M. H., D.Sc, Professor of Chemistry, 

Downton College of Agriculture): 

AGRICULTURAL CHEMISTRY AND ANALYSIS: A Prac- 
TICAL Hand-Book for the Use of Agricultural Students. {Griffith 
Technological ManucUs,) 



RICHMOND (H. Droop, F.C.S., Chemist to the 

Aylesbury Dairy Company) : 

DAIRY CHEMISTRY FOR DAIRY MANAGERS, CHEMISTS, 
and ANALYSTS: A Practical Handbook. {Grin's Technological 
Manuals, ) 



LONDON : CHARLES GRIFFIN A CO., LIMITED. EXETER STREET, STRAND. 



\f-^ imatfiarxr and tbobsolo&y. 



Painting and Decorating: 

A Cumph'tf. Practical Manual for Sous': 
Painters and Decorators. 

Embracii^ the tTae of Materials, Tools, ftad Appliances : ths 

Practical ProcfiBses inTolred ; and the General Principlee 

of Decoration, Colour, and Ornament. 



WALTER JOHN PEARGE, 



Id UrowD Hvo. extra. With Nnmeroiis Hloatratioai uicl Platu 

(some in Colours), itiuludiiig OrigiDat DeiigDS. 12s. 6d. 



aBNEBAI. OONTBNTS. 



lluring— Colnor Miiiii)i— Diitpmjwriiif; — Plain Pkintiiis— StamToK— 

uid vaTniahiii); — Imitative Punting — Orainine — MubiiniF — Oildioif—Hini- 

Writing and Letterine~D,^oormti'jn -. GtmerAl Prindplw— DcGnnititni in Ua- 



ULEAR and coKi-iSE roftH. . . . Can be oonlidenUj 
iDiieu uiHb u Stadiint And Worlmuii. aa wall wt lu thow carrying on 
H Uouae ' Painten and Ovcimtion-"— Plumber itud DrcorrUw. 
HORotntiLT onoD A.in rxliaulk tut'Book. ... So ruu. and 
E ttiut it wuold be diflicult to imatfino how auytking furthar wnitd be 
mill tlie Pttintflr'i craft " - BvililTf Jo'-mal. 



*,* Mb. Pbakce's work i> the outoonie of many years' procCiual ei- 
perienM, and will he found invalnnble by all interested iu the subjaota 
tit which it traata. It fortna the Com paii ion -Volume to Mr. Gio. Hussr'k 
weU.known work on " Paiktibh' CDU>tffe< " (see p. TB). 



LOHOON : 0HAHLE8 BAFFIN A CO., LIHirED, EXETER STREET, STRAND. 



j8 OBABLsa ejumy * co.'s paBLiCATiosa. 

Id Large Svo. HiuidHome Cloth. Price 21b. 

BREWING: 

THE PRINCIPLES AND PRACTICE OF. 

FOR THE USE OF STUDENTS AND PRACTICAL MEN, 

WALTER J. SYKEa, M.D., D.P.H., F.I.C, 

With Plate mod Illiutralioiu. 




"TIh pablleUtiiii dI Di. Btkh' 

■-- °-«lM WorliL . . "- 

Id hKn]1:r br fnuai 

QBNEHAL CONTENTS. 
Dies Involved In Brew 
cKemlstry. wlih sp*eial pererence to ,. 

II- The HlenMCOpe : Genenl Dewnptlgn of Iba— Uicrn-caplcil Hwdpsluloa 
— ExuDlaidim af Tcwt—Hjuiiinii-Drop Melbwl— Eivnlniilon of Buuru— Hldnoiiila' 
PrapwiUnns-BacUilalMlul MMbuds— lliut«islo(lul Eunlniuliiii of Wat«-HuMa'i 
Mathad-mehmun'iUMtuiil-Bumioloclul Eumlnitlon orAIr Venlabte Bloloay, 
B Oil— 0«mo«(»— Til* TflMta— Th« Idreodmn-— ■nieTonilB, *«.— Ttn BacMiU- 
■ ~ - ■ ~ i-Bnijrrii; Add " _ — . 



Fiual— Kneer Dmcdii, M.— SIcBplB MnlUcelliilu Or|iiil«ii 
Henld Fonitl Danmrou on BrawlBi PmBlua—Ths Hislwr f 

Sttncton of Bvltjwni. fenilMltatlO)) : Andmt-Vtewi , ._ , 

Tkaoir-DnEIrlDe of apnituiwiH Erslatloo— SMrlUaaUos of Onttalc Floldi-OniM 
anuHiitH Mleny^mBliinii— DI'immUoD of AtmiKpIiBrle Oovu— Bunmi'i InmMgn— 
SBItMAlTof Bnwarlfa—Putimr'i Sijicrlmanlii uul Thwrr— Ottwr ThfndH of PamMarmika 
— IdthUkmIiibi of HiDHO— Pnn Cnllnni Aom it SInile C«U— InlraducUfni «( Para Ton 
OnlnrHlnts tbi Dremrr ~ Bumii'i ud octwFBroyuM CnlUntum A|ip«nlu— A<t««. 
IWH or H(nHn*i Pan Slo(la-Call YuB— DlirHwHna In Itn AcUm of ttii^ TanoH IfeuBi 

III- W>Iar: OeniieBu and GonpiMltlaa gr-Kunlu sf Atulrili iif lliil 

Wuen SolnBJa fer Itan ProdoaloD of DtOtrwi CIuhi of Ala— Aniflelil TnatmaM if 
Waitn— KaltiU— InBDiran nf BdIIIbi— Ornnta CanHltatlan - Bhet ol nitnOoa -Hwkod* 
«( Walar Analrila— ■Ueroaenplc EumlBatloii af Water Ssdlmanlii, Baplnr and MalUnv; 
Barlar-Cnoluai— VUaUlr— AKa-l>(IUBK-S(«eplnn-8MBp-W«Mr— uannlBaiUin uliStt 
— Flnrliic — Spnulillnii— WlttwrlBK — Pntamalle U ilIiiiE — OiUuiit ■ SjnlaiD ~ Saladla't— 
HenunliiK^i— Drrlni KUo— Ounna Bflkried In Drriai-SDirMa— Cbnnleal SunldatlcB 
-. •...._ >'.,.gg|„,H„^_a^,[^^)|^,_(;^,„,gU£„„^,.^ga ^ Hall— Kaadr-to^rt 



ou— OanBlaatiDB of & 



Hall lUU— Haib Tan. Ac— l>i|ipar«-Cocilm-RFlli(era«in~6i>1lae<lDiE and Farmaatiu 
Vaa»a]^llDf1ua UnLoa Syatan — AltfiFuparatoTa—FaraeliDtea— Racking Squant — Vata and 
C*^^. BrawlIIK: EailiMtlaa or qoanlllkaa nir thi Bnw— Amnni of Lupw RafnUWI— 
dIik IfalarTaM-IUalilBa-tlia i<( SubaMlarT Appamlna-Bluk Baani-S|iu«tM— 

.. ~ n -OooIIhk— Bi;frlBanitln([-Con««ooof Won-^liHl 

. jaat— auBm of Ttait— FnaHOIaHaB Tmpmtaim 

If Hiada— CIcaniiina Bjralam— Stooa Ssoan Bvitaa— MIUBa and 

_.., ...„ — SHsDdanr irannixiIatlsn-Pi1mlnf^AnUHpUi:-_Flnl<i|-Bnniad 

•Mm and Buttllni. BMP and It* DlieSMI: Flaimr and ArmBa-CoodlUon-PaUla 
•"ulDcat-Hud— Brlgbineaa—TDrTildlir— BniidaHK — BlblloCTaii'iii -Appendloei : Sslalle* 
Wdibi and aotnilun Faeisr- B|wia< Bolatorr Powar-Tbi- Uw ui DeitniM RaUUea— 
Alcoholic FtnncDUUoD irtihoiii T«».[-CalU-F«TD«Di«tDn in B Vtcuum-lndex. 



LONOOH; CHAHLES GfllFFIN A CO.. LIMITtO, EXETER 8THEET, STRAHD. 



TBB FSRMENTATION INDUSTRIES. 



Vol. I. now Ready. Complete In Itself. Price 15s. 



In Lurge 8vo. UoadBome Cloth. With 

TECHNICAL MYCOLOGY: 

THE UTILIZATION OF MICRO-ORGANISMS IN THE 
ARTS AND MANUFACTURES. 

A Practical Handbook on Fermentation and Fermentative Pro- 
cesses for the Use of Brewers and Distillers, Analysts, 
Technical and Agricultural Chemists, and all 
interested In the Industries dependent 
on Fermentation. 

By Dr. FRANZ LAFAR, 



With an lutroduotion by Db. EMIL CHR. HANSEN, Priucipal of the 
CarlnWrg Lttbotalory, CopcDhagen. 

TuNSLATRD BT CHARLES T. C. SALTEB. 

7n Too Voljimfi, loid Separalfli/. 



I to PhuBudHi. OtaontiM. Auric 



'," The utrnonlliHrj nXn played hy Micni-org«nl»m> in Brewing unil Witllllnt 
—Id the DikanlajTturA of f^iipiar^ of Vin^iir, And Adrtlc Add— in TnDutQE atid Tobkcco 
Mumlicture— Id Agricultural Induilrles ind Uie Proceiioi donnocled wtlh the D»li7 ; 
aonting ot Creim, Chute-IUpealiiti, Ac, itc.— «oinblnE to miJia Dr. Lulnri Tut-Book 
ong of gmt nine ind IniereBt lo b yerj wide oircle of reajen. Iv ii lioped Uut both 
Volninei of the Eofllih verdon will bs Inued during ISBG. 

LONDON: CHARLES GRIFFIN & CO., LIMITED. EXETER STREET, 8TRAHD. 



Bo C//ARI.SS osjrnN s co:s pvblwatioss. 
WOBKS BY DB. ALDEB WBIGHT. F.B.8. 

Fixed Oils, Fats, Butters, 
and Waxes: 

IHSIB PREPARATION AMI> PBOPBRTIKB, 

MANUFACTURE THEREFROM OF CANDLES, 
SOAPS, AND OTHER PRODUCTS. 



C. R. ALDER WRIGHT, D.Sc, F.R.S., 

10 Ilw City Hud Guildi of Lonaoo inuiiuir. 
Id Luge Sro. Handsome Cloth. With 144 lUusIralioni. 18s. 
"Ur. Wiieht's naik •ill be lound auolu 



Amtly,,. 



mlyit ud Ihe Techiual 
I Ihg Stahdako Encuim Authohit* <ni Oiu ud Fat 



THE THRESHOLD OF SCIENCE: 



"Aiyoi 



' wfao inftjr sdll b>TF 



dUp«Ucd. if ti* 
Haiti hj Dr. Aliln 



b tbr pithi of ^es 

riui oiporimeoU. Well »<Wted It 
i( niMiy ft luTBlil wul promimng l»<i-"— J»«nrt*i 

LONDON: CHflfiLES QRIFFIN ft CO., LIMITED. EXETER STREET, STMHO. 



nixt nrUring and in 



1 10. THE TEXTILE INDUSTRIES. 



In Two Large 8vo Volumes, 920 
pp.. with a SUPPLEMENTARY 
Volume, containing Specimens 
of Dyed Fabrics. 45s. 



MANUAL OF DYEING: 

FOfI THE USE OF PRACTICAL DYERS. HANUFACTUftERS. STUDENTS, 
AND ALL INTERESTED IN THE ART OF DYEING- 



E. KNECHT. Ph.D., F.I.C., 



CHR. EAWSON, F.I.C., F.C.S.. 



And RICHARD LOEWENTHAL, Ph.D. 



Gkneral Costbnts,— Uhemicttl Technolofsy of the Teilile Fabric*— 
Water ^Wuhing and Bleadiing — Acids. Alkaliei, Mordante — Nstural 
Cotouriog Matters — Artificial Oreojiio Colouriog Matters— MiDeral Colonri 
— Machinery miad in Dyeing— Tinctorial Properties of (.'olouring Matters— 
AnalysiH and Valuation of Materials used in Dyeing, Ac, &c. 



quickly to Ihfl iBObDDtojtlBt. Dolour et 



LONDON : CHARLES 6MFF1N 4 CO.. LIMITED, ElEItB 8THEET, STRIHO. 



U CHARLKS ORIFFIS A CO.'B PUBLICATIONS. 

Companion-Volume to MM, Knecht and Rawson's '•Dyeing." 

TEXTILE PRINTING; 

A PBACTICAL MANUAL. 

iQClading the Processes Dsed in the Printing of 

COTTON, WOOLLEN", SILK, and HALP^ 

SILK PABEICS. 



C. P. SEYMOUR ROTHWELL. F.C.S., 

1. an. if OlnnUal iKtmlne' : IqU Ltclure- m lAf Munid/m' IVtal 



In I.Aige Svo, with liluslralioiu and Printed Pitlein: 



OBNERAL CONTENTS. 



Introduction. 

Tlie Mschinerf Used in Texi 

Printing, 
Thickeiiera and Mordants. 
The Priotiog of Cotton Goods. 
The Stewn Style. 
Colours Prwlutxd Directly on i 

Fibre, 
Dfed Styles. 



Paddin,{ Stylo. 



K«iit 



,Hd Di»< 



le Styles 



PrintiDg of CniDpoiui<l 
Uolcuriogs, Stc 
The Printing of Woollen Goods. 
The PrintiuE of Silk Good*. 
Practical Reci|ies (or Printing. 
Appendix. 
UBuful Tablet 



I 



l«ll»llon In rteonuMBillpg It"— TV TIzKU V 
vrme. and worthily fonfjn a CampanLaD'VDLEin; 



■0 vtalah baa jret appaand. W> han 



AUaanalon Drvtac.'"— nw i)fr 



LONOOH: CHAHLES GFIIFFIH A CO.. LIMITED. EXETEfl STREET. 8TRAIID. 



lADD.^^ 



TUB TEXTILE INDUSTRIBS. 



I^rga Svo. HuidBome Cloth. I2h, ed. 

BLEACHING & CALICO-PRINTING. 

A Short Manual for Students and 
Practical Men. 



By 



GEORGE DUERB, 

'ralnEr. And PrlDttuR l>rjiflrtiDrDl hi the AcerlbotnD u 

BT WILLIAM TURNBULL 



GENERAL CONTENTS. -CoTTOK, Ci.mpoeition of; Blkachinq. Nbw 
FrucBBBeB ; Phintino, Hand-Block ; FUt-Pmn Work ; Mochina Fiinliiig— 
MoRnANTs-i^TCLEs OF Cauco-Privting : The Dj«d or Maddvr Style, Resiit 
Padded StyU, Ditctiarge uid Extract Stylu, Chromed or Itdii«r Coloon, 
Insolulile Coionrs, &c — ThiokenBra — Natural Organic CKlonring Mattere 
—Tannin Matters — Oils, Soaps, Solvents — Organic Acids— SiJta— Mineral 
Colmini— Cual Tar ColiiuiB—DyBinB— Water, Softening of— Tbtory 'it Coloura 
— Wdght« and Mfaeunx, te. 



. . TheB 



( irtll bi 



-TBtOtMnoIaa 



GARMENT 
DYEING AND CLEANING. 

A Practical Book for Practical Men. 
Bv C;E0 RG E H. HURST, F.C.S., 

MciTibcr of ihr SdcIcI]- of Chcniiul Industry. 

With NutncTOUs Illustrations. 4s. 6d. 

CbneRal Contents.— Technology of the Teitile Fibres— Garmeni Cleaning 
—Dyeing of Teslile Fabrics— Bleaching— Finishing of Dyed and Cleaned Fabrics— 
Aoourine and Dyeing of Skin Rugs and Mats — Cleaning and Dyeing of Fealhers— 
Glove Cleaning and Dyeing— Straw Bleaching and Dye' "■ ' " 

and Cbemio 



ig and Dyemg^Straw Bleaching and Dyeing— Glossary of Drugs 



Dyemg- 
iil Tab!. 
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CHARLES aftrrriy <t co.'S publica rioys. 
Fifteenth Annual laaue. Handsome cloth. 7s. dtf. 
THE OFFICIAL YEAR-BOOK 



SCIEHTIFIC AND LEABNED SOCIETIES OF GREAT BRITAIN 
AND IRELAND. 

COHPILKD mOM OmCIAL SODBOEa 
CnmprlBing {together with other Official Information) LISTS of tkt 
PApenS read during 1897 before all the LEADING SOCIETIES throughout 
the Kingdom engaged In the following Departmentt of 

%*, SewoceCeMrallr; "■. Sodctia occupy- ) *. Economic Soeoci an! Sui 
bi(llieiiiKl>ciwilhKTiI>IBrui.hao( ) 1. Utcbjaicil SacK!. Eitii 

inindv I 1, N'fvAland MUllATT ScLcnH 

I 9. AfTiculnirvuid Honimhtti 



4 4. Gto\otEy, GcDEnphT, Mad U'lUft^iogJ- 
%%. SioJosT, indtidLac HicroKorr "i^ ^a 



, P^thoiorr- 



"'The Year-Book of Societies' fills a very real wast. 
Ef^'n^ering. 

" Indispensable to any ore who may wish to keep himseU 
abreast of the scientific work of the 6&y."— Edinburgh MeJiutt 

Journal. 

r Sciciniu U * RcCDid which outhl u> be of th* 
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ihc protrea al Science."— ^fro' />;ai>flur 




" 1 1 f »( olmott "itlioul UTi»( <>>»' 


■ HiHlbiok of ilut lulqea, inD be la Hmt 


Uuned Sodetiet of Creil Eriijun wui lie 


nX "WAt. "SocKt>c>~ in Nn EdUnrf 



Copies of the First Issue, giving an Account of the HisuMj, 
Organization, and Conditions of Membership of the varioiu 
Societies, and forming the groundwork of the Series, may still be 

bad, price 7,6. Alia Copin of Die following Issues. 



The VKAR-BOOK ot 



lES forms a complete iwptx to 
_^^^^^^^ , the various DeparttDcnta. 

!(j as a ready Handbook in all our great SasNTiFiC 
Centkks, Museums, and Libraries throughout the Kingdom^.! 



THE SCIENTiriC WORK Of "tSi 

It is used as a ready Handbook 



and has become ui indispensab le book of kepercncc to e 
one engaged in Scientific Work. 




PKAOTICAL MEDICAL HaUDBUQKS. 85 

FOITRTH Edition, Revised. Wiih Additional Illustrations. Price 6*. 

PRACTICAL SANITATION: 

A HAND-BOOK FOR SANITARY iNSPECTORS AND OTHERS 

INTERESTED IN SANITATION. 

By GEORGE REID, M.D., D.P.H., 

Fillm. Af/-^. 0-.IK7V, u»J Aj-nmrir--. Sanil-ry InjUlMU af Grrmt BrilmiH, 
and Midkal Ofictr » llu Stagcrdxhiri Ctmtly CnmciJ. 

Wltb «n ai)penMs on Sanitate Xaw. 
By HERBERT MANLEY, M.A., M.B., D.P.H., 

*frd--L-al OJiirr tfHrallhf^ tin Csni^.ty Srrn-eA i/ IVtil Srinmuici. 

s.— Introduction — Water Supply: DnQkine Water, 



—Ventilation and Warraing — Principles of Sewage 
- Details cr Drainage ; Refuse Removal and Disposal— Sanjlarr 
' "■ • . . .- T^ . ■. , n, . .-.—'wnri ■■ 



FoUutio: 

Removal — „ . 

and In^aoitat; Work and Appliances— Details aS Plumbers' Work—Home 
Conslniction — Infection and Disinfection — Food, Inspection of ; Chacac- 
(erislics of Good Meat ; Meal, Milk, Fish, &c.. unlit for Human Food- 
Appendix : Sanitary Law ; Model Bye-Laws, &c. 

■'A VEST USBPUL Handbook, with a »ery useful Appendix. Werewmmend 
it not only to Sanitarv Inspectors, but 10 Householders and all interened 
in Sanitary mMlers." ^Sanilarr ffneni. 



Thtkd Ei>ition, REViatD. Large Croicn Suo. Hamhowt Cloth, is, 

A MANUAL OF AMBULANCE. 

By J. SOOTT RIDDELL, CM., M.B., M.A.. 



IVith Numeroui llluatmtiona and Full Page Plates. 

General Contents.— Outlines of Human Anatomy and PhyBioloire — 
The Triangular Bandage and its Uses—The Roller Bandaee and its Uses 
— FraCtareB — Dialocationa and Spi^ina^HiemorrbBige — V^unds — Insensi- 



(i)The Ear; (f) The Nose; (rf) The Throat; 1-| Tha Tisi 
Transport and Stretoher UriU-The Aftar-trealmei.tof Ambulance PttUenti 
— OrgBnlHation and Management of Ambulance Classes— Appendix : Rx- 
aminaCion Papers on Pirst Aid. 
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CEAKLXa OKIFFtH * CO.'B FUBLIOATIOXB. 



OPEIl-fllR STUDIES Ifl BOTflJlYj 

SKETCHES OF fiSITISH WILD FLOWERS 
IN IHEIE HOMES. 

R. LLOYD PRA.KGER, B.A., M.R.J.A 

I lUustrated by Drawings from Nature by S. Rosamond Praem 
and Photoglyphs by B. Welch. 

landsonie Cloth, "s. 6d. Gilt, for Preneotatioa, 3». 6d. 
GeHIIUL COMTKNT9.— a DalBy 'Starred Paalnre — Dnrior the Hairthor- 
— Bythe Kiver— Along the Shingle— A Knf^&nt Hedgerow — A CanDemJ 
Bog— Where the Samphire grows— A Flowery Meadow— Among the ToiL 
(■ Study in Weeds)- In the Home of the Alpues— A City Rabbi^ih-HcBp-l 
GloBury. 

. . iboiiM lulu ■ hlffh pliu 



IlliutniUon> ue dtswn iilUi m 



nt otnondluid uii] meadow. "~ Tkc 3Untenf. 



OPEMIR STUDIES IH GEOLOGY: 

An Introduction to Geology Out-of-doors. 



IJllENVILLE A. J. COLK. F.G.8., M R.l A. 

%With IS Full-Page Illustrations from Photographs. Cloth. St. td. 

Gkneral Con tb NTS, —The M»teri«l» of the Earth— A Moimtatn Hollow 

r •— Down the Valley— Along the Shore— Across the Plains- Dead Voloaaoe* 

—A Granite HighUnd~The Anualt of the Earth— The Surrey Hilli— 111* 
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